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THE 


HUMAN EAR AND ITS DISEASES. 


CHAPTER I. 
ANATOMY OF THE EAR. 


Ir is a fundamental law in Zoology, that the greater the division 
of functional labor, the higher is the degree of development, and 
the position of the individual in the animal kingdom. 

In the Protozoa, there is little or no division of labor. The 
amesba lives, moves, and has its being, in fact, performs all the 
functional actions of life, with its jellylike, sarcode body. This 
undergoes temporary mutation for specialized work, fashions a 
mouth or an anus, a stomach or a limb, as circumstances require, 
and then changes again to a state of dignified inertia. 

The essential vital processes go on as harmoniously and per- 
fectly, in these microscopic mucous masses, as they do in man, 
with all his glorious endowment of elaborate and specialized 
parts. The keenest examination of these animalcule fails to 
reveal the presence of any nervous structure. There is sensation 
and motion, without sensory or motor nerves and ganglia; and 
one family of the ameba possesses the remarkable power of select- 
ing, from the particles of different stones over which it moves, 
only those of a special kind of flint, of which each individual 
builds himself a house or shell. Can it be that, in these minute, 
unorganized wonders, a nervous fluid pervades the tissues, and 
performs the duties of nerves and ganglia? That taste, smell, 
sight, and hearing are decentralized, and their pleasures pass 
from cell to cell as a breeze moves, carrying exquisite delight to 
the innermost recesses of being ? 

It is probable from recent researches, that repeated discharges 
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of neural currents, in certain directions through connective tis- 
sues, may modify the nutrition of tracts so much, as to produce 
ultimately a.nerve fibre along the course of least resistance. 

The ectocarp of some meduse contains multitudes of short dis- 
connected nerve fibres, yet nervous currents jump from one to 
another, and pass all around the fringe of cilia. 

There are so many mysteries of the nervous system, and our 
knowledge of nerve terminations is so defective, that we should 
not be dogmatic. There seems to be a correlation between spe- 
cialized sense organs in the higher animals, so that when one of 
them is destroyed, some or all the others become more acute, and 
prone to take on in some measure the functions of the lost one. 

This is readily conceived, when we reflect, that these special 
sense organs are united in the lower furms of animals; that in 
them nerve terminations, little or not at all specialized, and, per- 
haps, nervous fluids alone convey to the corporeal structure the 
various vibrations, which we denominate sensations. 

The senses of sight and hearing, so highly specialized and so 
dissimilar in the nobler animals, show this correlation as we de- 
scend the animal scale, until, in the lowest forms, they become 
united and simplified to such a degree that it is difficult to say 
whether we have an eye or an ear under observation, and natu- 
ralists escape from a dilemma by the happy expedient of calling 
it a sense capsule. 

The first appearance of any special sense organs is in the Pro- 
tozoa, but in the ceelenterate Radiates, they are more numerous 
and characteristic. The tentacles of these animals have numer- 
‘ons secs upon the surface, each of which contains a coiled thread. 
When touched, the sacs rupture and the threads dart out ina 
straight line, causing a pricking sensation in the human skin 
where they come in contact with it. They are thought by natu- 
raliste to be allied to tactile corpuscles. They are present in less 
numbers in Articulata and Mollusca. Their analogy to the organ 
of the common stinging nettle is interesting. 

The echinoderm Radiates are the first animals which possess a 
true nervous system of ganglia and fibres. Some of the latter 
terminate in pigmented capsules, containing carbonate of lime 
crystals, situated at the distal extremity of certain tentacles, and 
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surrounded by movable spines called eyelids. There is no posi- 
tive evidence of the function of these curious structures, though 
naturalists are inclined to consider them eyes, as they call them 
ocelli, The crystals are freely movable in the sacs, and the cap- 
sules are thus homologous with the internal ear of higher animals, 
The presence of pigment might be considered an ocular analogue. 
They are probably foreshadowings of the eye, because imperfect 
seeing would be much more useful to the weak organisms, wan- 
dering along the surface, or crawling in the depths over the 
myriad skeletons of their ancestors, than imperfect hearing, 
which at the best in such rudimentary organs would be of very 
little use. 

The lower forms of Mollusca and Articulata have similar pig- 
mented sacs, containing colored carbonate of lime lapelli, of in- 
determinate or combined auditory and ocular functions; but the 
higher forms have the organs so specialized as not to leave any 
doubt of their analogies. 

An organ of hearing consists essentially of an auditory cap- 
sule, or labyrinth, which receives sonorous vibrations upon its 
surface, that pass by means of its fluid contents across it and 
impress the terminal filaments of the auditory nerve. The vibra- 
tions are intensified by the presence of one or more freely movable, 
eclerous particles almost always present, called otoliths, otoconites, 
lapelli, ear-stones, ear-sand, etc. This general definition of an 
ear covers the representatives of the organ in all the Invertebrata, 
though various slight modifications obtain, in anatomical struc- 
ture and bodily position in the different orders. For instance, 
the ear-stones are of various shapes and colors, and there may be 
one or many in a capsule. The otic capsule may be smooth 
within, or lined by delicate cilia, upon which the lapelli vibrate; 
it may have an opening outwards (Homarus and Palemon), or be 
a closed sac; it may be exposed upon the surface of the body 
(Crustacea and Insecta), inclosed within the cephalic cartilage 
(Cephalopoda), or within the calcareous skeleton (Lucifer). 

The organ of hearing of Vertebrata consists of an otic cap- 
sule and auditory nerve, corresponding to the invertebrate ear, 
and of certain appendages, which increase its complexity and 
functional power. Fishes have the capsule, with one, two or 
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three semicircular canals, the whole inclosed in bony walls, and 
having generally no communication with the pharynx, or with 
the exterior surface of the body. In amphioxus, the otoliths 
are absent ; in osseous fishes, a single large one nearly fills the 
vestibule. In some fishes, the vestibule of one side unites with 
ita fellow, and communicates with the swim bladder by a chain 
of bones; or the swim bladder is prolonged into the cranium, 
and connects with the auditory capsule, which arrangement 
greatly intensifies the sound. 

Some Batrachians have a simple otic capsule, partially or en- 
tirely inclosed ; others have a middle ear added to this, with a 
tympanic membrane upon the side of the head, a single bone 
(columnella) extending from it to the membrane of the single 
vestibular opening, and Eustachian tubes, sometimes united in the 
middle line, communicating with the pharynx. 

Reptiles have the internal ear inclosed in bone; a rudimentary 
cochlea; a middle ear with columnella (stapes) from the vestibule 
to the tympanic membrane upon the surface of the head, and 
well-developed Eustachian tubes. 

Birds have the otic capsule inclosed in bone; a spiral cochlea; 
a columnella; a tympanic membrane on the side of the head, 
shielded by a fold of skin, and Eustachian tubes, which unite 
before reaching the pharynx. Large foramina extend from the 
middle ear to spaces between the tables of the skull. 

Mammalia have the internal ear inclosed in osseous tissue ; the 
vestibule is proportionately small ; the cochlea is much increased 
in size and complexity, and has part of the auditory nerve dis- 
tributed to it. Instead of a single bone, a chain of ossicles, con- 
nected with muscles, extends across the middle ear from the 
foramen ovale to the tympanic membrane. This membrane 
forms the bottom of a canal that opens upon the surface of the 
head and is generally surrounded by an auricle. The auricle 
and canal constitute the external ear. Separate Eustachian tubes 

communicate with the pharynx, and there are foramina from the 
middle ear to the mastoid cells. There are a few modifications 
of this arrangement in the lower animals of the class. 

After this abridged sketch of the dawn and development of 
the organs of hearing in the animal kingdom, one may the better 
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opens inwards from the bottom of a deep depression called the 
concha. 

The concha is the largest and deepest depression in the auricle ; 
it has a semi-spiral course towards the meatus. It is divided by 
a ridge of cartilage, which starts from its posterior border, curves 
forward, upward, backward, and downward, to end in a point 
above the lobule. This forms the outer rim of the upper half of 
the auricle, and is called the helix. Upon its anterior border is a 
little eminence called the process of the helix. There is another 
ridge inside the helix, which curves downward parallel with it, 
and becomes elevated into a nodule opposite the tragus, called the 
antitragus. The ridge is called the antihelix. It turns forward, 
divides into two limbs, and includes the triangular fossa, or fossa 
of the antihelix. The depression between the two helices is 
called the fossa of the helix, or scaphoid fossa. 

The curved outlet of the concha below the meatus, between the 
tragus and antitragus, is called the notch. 

The fibro-cartilage of the ear has several fissures, is covered by 
tough perichondrium and ligamentous bands which strengthen it, 
and has appended to it below, a mass of connective tissue and fat, 
covered by the skin, called the lobule. 

The seven intrinsic muscles of the ear are attached to different 
processes of the cartilage, and all but one run towards the audi- 
tory canal. They lie close upon the cartilage ; are striated, thin, 
pale, and difficult to dissect. They are of little or no use in man, 
and have been denominated vestigia, vestiges of muscles, which 
in some mammals are well developed, and perform important 
offices in shaping the auricle in audition. 

The auricular cartilage is firmly attached to the skull by three 
ligaments. The anterior ligament extends from the process of 
the helix to the root of the zygomatic process. The posterior 
ligament attaches the convexity of the concha to the mastoid pro- 
cess. The annular ligament connects the cartilage with the 
osseous portion of the auditory canal. 

There are three extrinsic muscles of the auricle: the attollens 
aurem, or superior levator; the attrahens aurem, or anterior 
auricular; and the retrahens aurem, or post auricular muscle. 

The attollens is large and fan-shaped. It arises from the border 
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fossa of the transverse sinus. The anterior superior wall forms 
the roof of the temporo-maxillary articulation; the bone is here 
frequently very thin, and is separated from the condyle of the 
jaw by a thin interarticular cartilage. 

The bony canal is covered with periosteum, to which the thin 
skin is so tightly adherent that it looks pinkish like a mucous mem- 
brane. This is quite sensitive, becomes very thin at the deepest 
part, and passes as a delicate epithelial layer over the tympanic 
membrane, where there are no glands or hairs. The skin of the 
auricle and cartilaginous portion of the canal is separated from 
the cartilage by more or less connective tissue and fat, has hair 
follicles and hairs, sudoriferous and sebaceous glands. The latter 
are large and numerous in the concha, and the sudoriferous glands 
are very numerous upon the posterior surface of the auricle. The 
tragus is sometimes ornamented by a tuft of hair. The hair fol- 
licles and hairs, and the glands are like those of the skin of other 
parts, except that some of the sudoriferous glands within the 
canal, mostly limited to the cartilaginous portion, become altered 
in character, and take the name of ceruminous glands. The 
coiled tube of a ceruminous gland is thick, and the excretory 
ducts are shorter than in its allied sweat gland. There are from 
one to two thousand ceruminous glands. They are most numer- 
ous at the junction of the cartilaginous and bony canal, and se- 
crete a light, reddish-yellow, bitter, sticky wax, or cerumen, which 
exudes like plum sap on the bark, and forms a covering for the 
surface of the cartilaginous portion of the canal. It is a kind of 
bog for venturesome insects, and an omnium gatherum for dust 
and dirt. 

Vessels.—In the connective tissue, beneath the skin covering 
the cartilage, and within the skin and periosteum of the osseous 
canal, run the lymphatics, bloodvessels, and nerves, 

The arteries and veins of the external auditory canal begin at 
the umbo, or about the centre of the tympanic membrane, and 
form a capillary network, which passes to the periphery and forms, 
aring. This network communicates with another in the middle 
ear, through the periphery of the membrane, around the malleus 
handle, and through Shrapnell’s membrane. From the ring upon 
the outer surface vessels go along the auditory canal to the meatus, 
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where they receive branches from the anterior surface of the 
auricle; some of these then join the temporal vessels separately 
others unite into a single trunk and pass to it under the name of 
the anterior auricular artery or vein. A few branches pass through 
fissures in the auricular cartilage; others curve around its edge 
and join the posterior auricular. 

The arteries and veins of the posterior surface of the auricle, 
though a few above anastomose with the terminal capillaries of 
the occipital and posterior temporal, for the most part, unite to 
form larger vessels, which run towards the mastoid and join the 
posterior auricular. This is a branch of the external carotid in 
one case, and of the temporo-maxillary vein in the other. The 
artery lies in the sulcus, between the auricle and the mastoid, and 
the vein a little farther posterior. ‘The posterior auricular re~ 
ceives below the stylo-mastoid vessels, which come from the in- 
ternal and middle ear and the mastoid cells. The occipital vein 
receives the mastoid vein through the mastoid from its cells and 
the lateral sinus of the brain. 

Delicate lymphatics arise upon the surface of the tympanic 
membrarfe, pass out of the external canal, form trunks, unite 
with those from the anterior surface of the auricle, which are 
very numerous, go forward and downward, and debouch into 
three or four parotid lymphatic glands on and beneath the paro- 
tid gland. Other lymphatics, from the posterior surface of the 
auricle and the region of the mastoid process, empty into three to 
five posterior auricular lymphatic glands upon the mastoid and 
upper end of the sterno-cleido-mastoid muscle. From these 
glands, lymphatics communicate below with the superficial cervi- 
cal glands in the posterior triangle of the neck, and, what is more 
important, with the chain of submaxillary lymphatic glands be- 
neath the angle of the jaw. These communicate with the deep 
cervical lymphatic glands ; and, finally, the united currents pass 
by fewer and larger ducts into the right lymphatic duct, which 
empties into the subclavian vein. Thus an interrupted com- 
munication exists, like a canal with locks, from the external audi- 
tory canal to the venous system, which has a decided significance 
for the clinician, 

. Anastomoees are frequent between the branches of the superfi- 
cial vessels and those lying deeper. 
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plies the retrahens aurem and the skin over the mastoid, and 
upon the posterior surface of the auricle. 

The auricularis magnus arises from the second and third cer- 
vical nerves, winds upwards around the posterior border of the 
sterno-cleido-mastoid muscle, passes into the parotid gland, sends 
filaments to the posterior auricular and pneumogastric, and di- 
vides into several branches. The auricular passes under the 
auricle, runs upward and backward, and supplies the integument 
of the mastoid process and the back of the auricle. . 

The occipitalis minor arises from the second cervical, ascends 
along the posterior border of the sterno-cleido-mastoid muscle to 
the back and side of the head. It gives off an auricular branch, 
which passes upward and backward, and supplies the skin of the 
upper part of the auricle; that behind this part and above it goes 
to the attollens aurem muscle. 

Sympathetic nerves, not only, communicate with the other 
nerves that supply the auricle and external auditory canal, but, 
also, accompany the vessels to those parts. Galvanization of the 
superior sympathetic ganglion causes a marked hyperemia of the 
auricle. 

The Tympanum, or middle ear, is situated in the base of the 
temporal bone, and its cavity is very irregular in shape. The 
walls are covered by periosteum and mucous membrane. Its 
length is about 10 mm., the vertical depth 6 to 8 mm., and width 
2 to 6 mm., and it contains the ossicles, or ear-bones. It may be 
described as having six walls. 

The sdperior wall is a thin plate of compact bone, forming 
the roof, and it separates the cavity from the middle cerebral 
fossa. It has many cells and vessels in that part which joins the 
squamous portion of the temporal bone, and these are more 
abundant in infants than in adults. It is sometimes fissured, 
when the mucous membrane of the tympanum and the dura 
mater alone separate the cavity from the brain. 

The inferior wall, or floor, is generally thick enough, consid- 
erably inclined forward and inward, and its surface is a mere 
groove, lying below the openings of the Eustachian tube and 
mastoid antrum, and the lower border of the drum-head. It 
separates the tympanum from the internal jugular vein, which 
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enters the skull beneath. In the floor close to the inner wall is 
a foramen for the entrance of Jacobson’s nerve, the tympanic 
branch of the glosso-pharyngeal. 

The external wall comprises the annulus and frame of bone, 
which holds the tympanic membrane, and closes the inner end of 
the external canal. The membrane is attached firmly to the 
groove, which in the infant is situated in the inner surface of the 
processus auditorius. This is a ring of bone, deficient above, 
which closes and grows outward as development progresses, and 
forms the bony part of the external auditory canal. 

The portion of the external wall behind the membrane curves 
towards the posterior wall, and forms part of the boundary of 
the foramen of the chorda tympani nerve, or the iter chorde 
posterius. In the portion of bone in front of the membrane, is 
the anterior foramen, the iter chorde anterius. This is high up, 
and is the beginning of the canal of Huguier, which runs for- 
ward and downward through the bone, comes out inside the 
articulation of the jaw, and transmits the chorda tympani nerve. 
Parallel to it and just below is the Glaserian fissure, a mere slit, 
which goes from the tympanum through the bone and opens in- 
side the articulation of the jaw. It transmits some tympanic 
vessels and nerves, and the laxator tympani muscle. The long 
process of the malleus lies in its tympanic sulcus. 

The Tympanic Membrane, membrana tympani, or drum-head, 
is inclined somewhat forward, downward and inward, in adults; 
it is more slanted in early life, and so oblique in infants as to be 
seen with difficulty. It is oval in shape, its vertical diameter is 
about 10 mm., and its transverse 9 mm.; it is depressed inward 
like a funnel, and its external surface presents the concavity of a 
very short hollow cone, at the apex of which is seen the yellow 
clubbed end of the handle of the malleus. 

It is composed of an external dermic layer, without glands or 
hairs, an inner mucous, and a middle fibrous layer ; the latter 
forms the skeleton of the membrane. It has an outer set of 
radial fibres next the skin, inserted into the handle of the malleus 
and the tendinous ring around the periphery of the membrane, 
in the annulus, and continuous with the cellular tissue of the 
auditory canal; and an inner set of circular fibres next the 
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mucous membrane, firmly united to the others, much thicker 
around the periphery, and few and thin near the centre of the 
drum-head. A few of these circular fibres are attached to the 
malleus; a few others go from the neck of the malleus to the 
posterior border of the membrane, within the fold of mucous 
membrane that is reflected over the chorda tympani nerve; and 
a perpendicular set runs along the handle of the malleus. Be- 
tween the two fibrous layers, in a sort of socket of fibro-cartilage, 
the long process, manubrium, or handle of the malleus, and the 


Fig. 2. 





Ovter Surrace or THe Riont Tympanic Memnrave (Burnett).*—A, 
Manubrium of mallens; B, end of manubrium ; C, short process; D, posterior 
fold. The triangle of light is seen below. 


short process, are held in a position, running from above anterior, 
downward and backward. It is movable in the groove or socket 
like an enarthrodial joint. 

These fibrous layers make the membrane firm and resistant, 80 
as not to rupture from ordinary shocks, When rupture does 
occur it is near the end of the malleus handle, generally anterior, 
or posterior, or around its central boss, leaving a margin around 
the periphery. The membrane is elastic, so that adhesions often 
take place with the inner wall of the middle ear without any 
rupture. In the upper segment, the fibrous layers are so thin that 
the skin and mucous membrane come together. 

The mucous membrane of the middle ear forms the inner 
layer of the tympanic membrane. It is thin and closely adhe- 
rent to the fibrous layer in the centre, and looser at the periphery, 
where it is reflected upon the bone. 


* The Ear; ite Anatomy, Physiology, and Diseases, By ©. H. Burnett, 
A.M, M.D, Philadelphia. Henry C. Les’s Sons & Co., Philadelphia, Pa, 
1877. 


22 THE HUMAN EAR AND ITS DISEASES. 


The chorda tympani nerve passes horizontally from behind 
forwards in the middle ear, near and inside the handle of the 
malleus, and the mucous membrane leaves the tympanic mem- 
brane, goes over the nerve, and returns again to it; this makes a 
sort of mucous shelf, divided into two pouches, where mucus 
and pus are likely to lodge. The posterior large pouch is be- 
tween the malleus and the border of the tympanic membrane, 
contains a few fibres of the middle layer of the latter, and is 
shaped like a tent with the point downwards. ‘This may be seen 
with good illumination. The anterior smaller pouch is in front 
of the malleus and has no fibrous tissue; it is lower down than 
the other, and contains within the fold all the parts which enter 





Ixner SuRFACE of THE Riou ‘lymPanic MeMpRANE (Burnett).—A, 
Manubrium; B, end of manubrium; C, head of malleus; D, body of incus; 
E, short process of inens; F, lenticular process of incus ; @ H, chorda tympani 
herve; I, point of insertion of the tensor tympani muscle. 


the middle ear through the Glaserian fissure. There is another 
very small pouch above the short process of the malleus, with an 
opening posterior, and above the posterior pouch. 

Shrapnell’s membrane, or the flaccid membrane, is the part of 
the drum-head above the mucous shelf forming the first two 
pouches. It is freely movable, contains little fibrous tissue, and 
the mucous and dermic layers are loose and come near together. 
It was once thought to contain an opening, the foramen of Ri- 
vinus, but this is not now believed. 

Externally the handle of the malleus forms a slight ridge run- 
ning from its depressed cartilaginous end, or umbo, to the yellow, 
button-like projecting short process above, and divides the mem- 
brane into two portions, an anterior, and a larger, posterior seg- 
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artery and the tympanic branch of the internal maxillary unite 
to form a ring around the periphery, in the mucous membrane 
covering the tympanic membrane. This ring communicates with 
the external ring described above, and it forms a set of capillaries 
which ramify over the internal surface of the membrane. One 
vessel, quite large, called the tympanic trunk, runs downwards 
from the ring, along the anterior border of the manubrium, turns 
around its lower end, and communicates freely with the general 
capillary network of the mucous layer. The veins are fewer, 
but take the same general course. 

There is a capillary net of lymphatics in the mucous layer of 
the membrane, communicating with that found upon the other 
walls, 

Nerves.—There are no nerves to the fibrous layer of the drum- 
head ; the mucous layer is supplied by a few filaments from the 
common tympanic plexus. 

The posterior wall of the tympanum is wider above than be- 
low, and the floor of the tympanum rises towards and lessens its 
height. In the upper part, there is a large irregular opening 
called the mastoid antrum, which may be regarded as a vestibule 
leading from the middle ear to a suite of rooms, the mastoid cells, 
which lie above, behind, and below the antrum in the shell of 
compact bone that forms the mastoid process. The wall has a 
few smaller openings into the mastoid cells, a foramen for a 
branch of the facial nerve to the tympanic muscles, and just in 
the angle, low down, between the posterior wall and the rim of 
the outer wall around the membrane, are the foramina for the 
stylo-mastoid vessels and the chorda tympani nerve. 

The facial nerve, in its aqueductus Fallopii, passes downward 
near the angle of the posterior and the inner walls, gives off the 
chorda tympani nerve below the level of the middle ear, and the 
filament above for the stapedius and laxator muscles. 

The Mastoid Process is like a crashed honeycomb; the cells 
are quite large and irregular in shape, and they lie very near the 
lateral sinus and the external surface. The external part of the 
mastoid process is behind the auricle, it extends below the level 
of the external meatus and the ear proper, and the auricle has 
firm attachment to its anterior surface. Behind and a little 
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above the meatus, at the upper border of the mastoid, the tem= 
poral bone is quite thin, and an opening through would enter 
the upper arm of the sigmoid portion of the Interal sinus, 

A vein from the external surfiee enters the mastoid foramen 
and empties into the lateral sinus in this part of its course, thus 
making a free connection between the mastoid surface and the 
venous current, important to consider with post-auricular abscess, 


Fra, 4. 





Mastorp Sract axp Tyaraxcw (Leidy)—I1, Promontory ; 2, pyramid ; 
8, Fidge of Fallopian cansl; 4, round window; 5, oval window; 6, Eustachian 
tobe; 7, eurface for Enstuchian cartilage; 8, canal of tensor tympani muscle: 
% Fallopian canal exposed; 10, canal for grest petrouil nerve; 11, mastoid 
celle; 12, maxtold antrum; 13, forvmen for the tympanic branch of the facial 
nerve. 


‘The mastoid cells are lined with a delicate, quite vascular mu- 
cous membrane, continuous with that of the middle ear, and its 
‘vessels communicate freely with the diploic vessels of the cranial 
wall. 

‘The mastoid process does not reach the above-described devel- 
opment until the age of puberty. In the child, it isa thin double 
shell of boue, containing very small cells, It develops outwards 

8 





————— 
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or the oval window can be seen through a perforated drum- 
head. The pyramid, or eminentia stapedii, lies behind the round 
window, and is curved so that its summit nearly reaches the oval 
window. A canal extends from its apex to its base and opens 
into the aqueduct of Fallopius. It contains the stapedius muscle, 
the tendon of which escapes at the apex and passes to the stapes. 
The base of the pyramid is partly in the posterior wall, and bor- 
ders the foramen for the chorda tympani nerve. Behind the 
pyramid, there is an elevation of the posterior wall into a ridge, 
that curves upward and forward along the inner wall, and forms 
its posterior and upper boundary. This is the bone covering the 
aqueduct of Fallopius containing the facial nerve. Sometimes the 
bone here is deficient, and the facial is exposed to the middle ear. 
The inner wall is covered by mucous membrane, continuous with 
that upon the other walls, and reflected over the muscles, ten- 
dons, and ossicles. 

The Ossicles of the Ear.—The middle ear contains three 
small bones, united by ligaments into a series, or chain, and moved 


Fic. 6. * 
a ‘ s 1 
a 
4 
ee 
re 3 


“Et 3 


Tue Osstcirs (Leidy)—1. Inner surface of malleus: a, head; 6, articular 
facet; ¢, manubrium ; d, slender process. 2. Outer surface of malleus; letters 
as above, but ¢, short process. 3. Posterior surface of malleus: a, head and 
facet ; 6, short process; ¢, slender process. 4. Inner surface of 
8, articnlar facet; , short process; d, long process; ¢, lenticn 
Outer surface of incus; letters as above. 6. Lenticular process broken off. 7. 
Stapes: a, head; 6, ¢, crura; d, base. 8. Base of stapes. 9, Stapes cut to 
show obturator groove, a, a. 






by muscles. They extend from the tympanic membrane to the 
membrane of the foramen ovale, and are called the malleus, 
incus, and stapes. The orbicular, or lenticular bone, once de- 
scribed as a sesamoid bone in the articulation of the incus and 
stapes, does not exist. 
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ligament, extending from the contiguous bone to the malleus, and 
sometimes called the axial ligament. 

‘The neck of the malleus moves but little, the ossicle seeming 
to rock upon this part asa lever upon a fulerum. 

The incus, or anvil, is 80 named on account of its resemblance 
toan anvil. It has a body and a short and long process; the 
processes are nearly at right angles to each other. The length 


Fie. 7.—Two inches divided 
into lines (”"}. 


into millimeters (mm.), 


ca em 


‘of the short process and body is about 5 mm., that of the Jong 
process and body, 7 mm.; the body is 24 mm. in diameter at its 
thickest part. 

The bone looks more like a bicuspid tooth than an anvil; the 
body has opposite the processus an oval fixcet, which looks for 
ward and outward, and is articulated bya capsular ligament with 
the head of the malleus, Thethick, pointed, short, or horizontal 
process extends backward and downward; this process and the 
body of the bone are very near the roof of the tympanum, 

‘The long process, or descending ramus, curves a little outward 
and downward, becomes slender, then turns abruptly inward, 
forms a button-like, or lenticular extremity, which articulates with 
the head of the stapes by a capsular ligament. A sesamoid bone 
is found rarely in the joint, which has been described as the 
lenticular bone, or os orbiculare. Anatomists now deny the 
existence of this formation, and consider it when found the len- 
ticular process that has been broken off during dissection. This 
process is said to exist asa separate bone in the feetus. 

‘The incus is held in position by its tympanic and articular 
ligaments. The superior ligament passes from the roof of the 
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The cesicles of the ear are covered by periosteum, and delicate 
cartilage is present upon the articular surfaces. The heavy heads 
of the malleus and ineus are above the axial line of motion, and 
this greatly facilitates movement. 

Musels.—T he laxator stapedis is mentioned by some writers as a 
muscle, by others as a ligament. If it does not possess muscular 
fibres, it may act by elastic tension. Described as a muscle, it arises 





Riout Apricciatep Osercies (X 4 diam.) (Burnett)—t, Incus ; a, body ; 
4, short process; ¢, long process; ¢, lenticular process: d, head of stapes, and 
malleo-stapedal articulation; |, crara; f, manubrium of malleus; g, slender 
process; A, neck ; i, head; j, malleo-incudal articulation. 


from the spine of the sphenoid and cartilage of the Eustachian 
tube, passes through the Glaserian fissure, and is inserted into the 
root of the processus gracilis and neck of the malleus. It is 
said to be supplied by the tympanic branch of the facial nerve. 

The tensor tympani muscle arises from the temporal and 
sphenoid bones at the end of the Eustachian tube, from the carti- 
lage of the tube, and from the walls of a bony canal above the 
Eustachian tube, passes along this to the ear, and terminates in a 
tendon, which turns outwards at a right angle over the processus 
cochleariformis, and is inserted into the anterior inner edge of the 
handle of the malleus, a little below the processus gracilis. It 
is supplied by a nerve filament from the otic ganglion. 

The stapedius muscle arises from a canal in the pyramid upon 
the inner tympanic wall behind and a little below the oval window; 
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bony labyrinth; and the other of membrane, called the mem- 
branous labyrinth. 

The bony labyrinth has three divisions: the vestibule, the 
semicircular canals, and the cochlea. 

The name labyrinth is frequently used by authors to signify 
only the vestibule and semicircular canals. 

The Vestibule is situated between the tympanum and internal 
auditory meatus ; its bony wall is thin, and it lies imbedded in 
the petrous bone. 

The semicircular canals are situated posterior and external, and 
the cochlea anterior and internal to it. It is oval in perpendicular 
section ; pear-shaped with small end forward in horizontal seo- 
tion. It is about 5 mm. long and deep, and 3 to 4 mm. wide. 
Its outer wall is the inner wall of the tympanum, and contains, 
as before mentioned, the oval window, or fenestra ovalis, closed 
ly the membrane and base of the stapes. 

Just behind this is the ampullar opening of the horizontal 
semicirculur canal. Above it is the termination of a ridge of 
bone from the inner wall and roof, called the pyramis vestibali 
of the crista vestibuli. There are several minute openings in 
this for the passage of nerves, and these constitute the superior 
macula cribrosa. 

The floor of the cavity is a mere groove with a few small 
foramina for vessels. 

The anterior wall has little surface and shows the oval opening 
of the scala vestibuli, or canal of the cochlea. 

The posterior wall has considerable surface and several open- 
ings. In the centre is the unexpanded opening of the horizontal 
semicircular canal, At the junction of the superior, posterior, 
and inner walls is the straight opening common to the superior 
and posterior semicircular canals. The ampullar end of the 
pesterior semicircular canal is at the junction of the inferior, 
pesterior, and inner walls. The ampullar end of the superior 
semicircular canal opens in the roof just behind the crista ves- 
tibali. 

The crista vestibuli is a slight ridge of bone, which begins on 
the outer wall above the oval window, goes across the roof’ and 
down the inner wall, and separates into two limbs near the floor 
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The portion of the membranous labyrinth contained in the 
vestibule is constricted in the middle. The anterior lower por- 
tion is of globular form, is called the sacculus rotundus, and occu- 
pies the recessus spheericus (fovea hemispherica). The posterior 
and upper portion is elliptical in shape, is called the utriculus, 
and occupies the recessus ellipticus (fovea semielliptica). This 
shows the five openings of the tubes and ampulle of the mem- 
branons semicircular canals, which occupy the bony semicircular 

- canals, being held in position by ligaments at their convex por- 
tions. 

The membranous labyrinth is composed of several layers. The 
fibrous layer is a dense membrane showing connective tissue cells 
and nuclei. It is the thickest and most important layer, fur- 
nishing a firm support for the delicate structures within, for the 
attachment of external ligaments, and the passage of nerves and 
vessels. Next to this layer upon its inner surface there is a net- 
work that is supposed to consist of nerves and ganglia. The 
hyaloid layer, or tunica propria, covers this, and is closely united 
with the fibrous layer. 1t resembles the hyaloid membrane of 
the eye, but upon close examination shows longitudinal fibrilla- 
tion and elongated nuclei. 

Upon the inner surface of the hyaloid layer of the semicircular 
canals are found various sized papillary prominences, or minute 
elevations, which are most numerous near the middle portion of 
each arc, and do not extend into the utriculus. Over these and 
upon the whole internal surface of the canals, there is a layer of 
thick, nucleated pavement epithelium, which terminates at the 
ampulla, where ciliated epithelium is found. 

The vestibule, or saccules, and the ampulle are covered by a 
thin, yellowish ciliated epithelium. The hyaloid layer is thick- 
ened where it extends into the ampulle, and the short ciliated 
ridge is called the crista acusticu. There is a similar projection 
of ciliated cells in the saccules, called the macula acustica, At 
the end of each crista acustica an elevation of ciliated epithelium, 
called the planum semilunare, extends along each ampulla. 

Filaments of the auditory nerve from the network mentioned 
above extend into the cilia of these parts, and receive impressions 
from the vibrating lymph and dancing otoliths. 
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are mentioned collectively in general anatomy as the lamina 
spiralis membranacea. 


Fia, 18. 





Frest Cocuiear Cort (Burnett) (Transverse section X 100 diameters).— 
a, Vestibular lamella of lamina spiralis ossea; 6, ¢, origin and attachment of 
Reissner’s membrane, middle portion cut away ; 8, ¢, crista spiralis; ¢, process 
forming one of the auditory teeth ; d, membrana tectoria; f, p, cushion of con- 
nective tissue, called the ligamentum spirale of Kélliker; g, 0, periosteum ; 
1, n, osseous wall of the cochlea; i, stria vascularis; j, vas prominens and liga- 
mentum accessorium spirale ; k, sulcus spiralis externus ; J, ligamentum spirale 
of Henlé; m, periosteum ; n, bone; o, union of connective tisue and periosteum ; 
q % zona denticulata; g, u, organ of Corti; q, |, zona pectinata and epithelium 
above; r, region of outer ciliated cells; r, , zona arcuata; s, thinnest part of 
membrana basilaris ; , region of inner ciliated cells; u, habenular perforata, or 
place of nerve entrance; u, , membrana basilaris ; 9, sulcus spiralis internus ; 
‘, tympanic lamella of lamina spiralis ossea ; z, cochlear nerve fibres; y, ductus 
cochlearis; sv, scala vestibuli ; sr, scala tympani. 
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and outer ciliated cells, and lost in their granular matter and 
nuclei. Their number is estimated at 16,400 filaments. 

The organ of Corti consists simply of rows of ciliated cells, 
supplied by filaments from the cochlear nerve, and protected and 
held in proper relationship by membranes and bone. 





Cast or Lert Lanyrintu (Burnett).--a, Fenestra jis; b, ampulla of 
superior semicircular canal; ¢, ampulla of horizontal semicircular canal; d, 
straight canal, formed by union of superior and posterior canals; ¢, ampulla of 
posterior semicircular canal; f, fenestra rotunda; g, tractus spiralis foram- 
inosus, 





The Internal Auditory Meatus is situated in the posterior 
surface of the inner third of the petrous portion of the temporal 
bone, near its upper edge, and directly over the jugular foramen 
(fossa). It is funnel-shaped opening looking directly inward, 
and towards its fellow opposite, so that a straw passing from one 
to the other would be about 12 mm. behind the basilar process of 
the occipital bone, and 18 mm. above the anterior border of the 
foramen magnum. The funnel-shaped meatus leads into a cylin- 
droid canal about 3 mm. in diameter, and 18 mm. in length, which 
leads downward, forward, and outward to the inner wall of the 
labyrinth ; this bottom, or cul-de-sac, is divided by a transverse 
crescentic ridge into a small upper and a large lower portion. 
The upper part is subdivided by a vertical ridge into two pits. 
The anterior one leads into a canal in the bone, the aqueductus 
Fallopii, which is directed forward, then turns sharply backward 
and outward above the vestibule, and curves downward in the 
inner and posterior wall of the tympanum, to open upon the base 
of the skull just behind the styloid process, as the stylo-mastoid 
foramen. This devious canal transmits the facial nerve, or portio 
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Sympathetic nerve fibres from the superior vervical ganglion 
accompany the vesels into the vestibular and cochlear structures, 
and regulate the blood-supply, 
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The cerebral surface of the petrous portion of the tempural bone 
is covered closely by the dura mater, and the tough fibres of the 
tentorium are firmly attached to its upper edge. 

‘The superior and inferior petrosul sinuses skirt the edge of the 
posterior surface above and below, and join the Jateral sinus, 


Frio. 21. 





Tux Kiawr Bax Disrtayep (Leidy)—1, Auricle; 2, concha; 3,4, extersal 
y canal and meatus; 5, ceruminous gland; 6, membeana tympani; 7 
nom; & mallous; 9, manubrium of malleus; 10, tensor tympant mosole; TE, 
tympanam; 12, Eustachian tube; 13, superior eemicireular canal; 14, posterior 
semicircular cxnal; 15, horizontal semicirenlar canal ; 16, cochlea; 17, Internal 
snditory meatus and canal; 18, fncial nerve; 19, large petrosal nerve; 20, 21, 
aquieductis Pallopil. 





which curves deeply towards the mastoid, and then goes inward 
and downward to the jugular vein. The close proximity of 
these large vessels to the car and mastoid must be remembered, 
in order to appreciate the danger of disease in those parts. 

The middle lobe of the brain rests in front upon the petrons 
portion of the temporal bone; the posterior lobe is behind it, 
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taken together, as the analogue of the lens and its capsule, in 
order not to destroy the correspondence of deeper parts. Then 
the bony labyrinth and cochlea, with their inner periosteum, rep- 
resent the sclerotic and choroid coats; the peri- and endo-lymph, 
the vitreous; the membranous labyrinth and organ of Corti, the 
retina. 

The papillary terminations of the vestibular branch of the 
auditory nerve may represent the rods of the retina; and the 
delicate, ciliated cells of the organ of Corti, the cones. 

Fanctions.—Normal ears are generally capable of perceiving 
the distance and the source of sound, the direction from which it 
comes, and the position the sound occupies in the musical scale. 
It is well known that some persons are unable to recognize musical 
notes. In common parlance, “ they do not know one note from 
another.” So the ability to determine the distance, or the direc- 
tion of sound, may be absent, though the deficiency is not so 
readily recognized. 

Norma] eyes have also a triple function. The retine readily 
perceive the distance, the figure, and the color of objects; but 
any one of these functions may be deficient. Persons are some- 
times found with acute vision for objects, but deficient in color 
sense, so that they cannot recognize one or more of the primary 
colors. 

The analogy of function between the terminal filaments of the 
auditory and optic nerves is thus manifest, in the sensibility of the 
one to the notes of the musical scale, and of the other to the colors 
of the spectrum; and this throws some light upon the conception 
of the blind man, who said red was like the sound of a trumpet! 

Much may be detected in the correlation of nerves, in accord 
with the correlation of forces. 
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practitioners must the experience of the centuries be gathered, 
and the advance of medical science signalized. 

It is well to have a card in the case-book (unless one gets a 
case-book printed with headings), with a skeleton like the one 
below, which can be followed in making the reeord—a plaa which 
T have found convenient and useful. 


Date. Name. Age. 
Sponsor. Address, 

1. History and subjective symptoms. 
2, Hearing: Voice [low, medium, or high). 

Watch: R. E. Hw. = 

LE Hw.= 

Tuning-fork : [meatus, vertex, glabella, mastoid]. 
3. Objective symptoms, 
4. Aural region. 
5. Auricle and meatus. 
6. External canal. 
7. Membrane or middle ear. 
8. Throat. 

9. Nose. 

10. Eustachian tube. 
11. Diagnosis. 
12. Prognosis. 
18. Treatment. 
14. Result. 


Many of these divisions may be left out in simple cases, as in 
recording attacks of eczema of the auricle, but I advise the sys- 
tematic method to be followed pretty closely, in order to get a 
complete knowledge of the pathological condition. 

It is convenient at the office to seat the patient in a revolving 
chair, with his back to a table upon which the light and instru- 
ments are arranged, or the chair may be placed so that daylight 
may be used, and the table be located between the patient and the 
window. A high chair is very convenient for young children. 
A large oil lamp, or gas with the argand burner, furnishes plenty 
of light, and I prefer the latter to all other apparatus, as sufficient 
for thorough examination, for correct appreciation of tissue 
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mouth or pump. This causes the membrane, if free, to move out- 
wards, owing to the vacuum. produced upon its surface. Sometimes 
it is well to inflate the tympanum before using the speculum. By 
alternately exhausting and condensing air in the canal, a to-and- 
fro movement may be produced in a part or the whole of the 
membrane. With exhaustion, the malleus handle goes forward, 
with condensation backward, and its free movement, with that of 
the membrane above the short process, will indicate free move- 
ment of the malleo-incudal articulation, and probably of the chain 
of ossicles. One can, also, get a tolerably accurate knowledge of 
the amount of depression of the membrane, and the adhesions 


present. 
Fi. 32. 





Buage’s MippLe Ear Mirror. 


I have used this instrument with the mouthpiece, which I 
prefer, to produce the to-and-fro movement in the membrane 
for a minute or two—a kind of aural gymnastics—and am sat- 
isfied it has aided in breaking up adhesions and improving the 
nutrition of the membrane. The instrument should be used 
cautiously, when perforation of the membrane is suspected, in 
order to avoid drawing mucus or pus into the mouth. 

When the Eustachian tube is impervious, Siegle’s speculum is 
very necessary in making a diagnosis of the pathological changes 
in the membrane and middle ear. 

Blake’s middle ear mirror is another instrument recommended 
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never known any harm to be done by it. One patient said he 
felt as if his nose was growing, which led to the discovery that 
his left lachrymul sac was considerably distended at each infla- 
tion. 

An auscultation tube, for use with the air-bag, or any other 
method of inflation, consists of a piece of soft rubber tubing 
from eighteen to thirty-six inches long, with a emall bone, or 
hard rubber perforated tip at each end. One end is placed in the 
patient’s and the other in the surgeon’s ear. The tips are usually 
straight, but the one for the surgeon’s ear should be bent a little, 
so that it may be better retained in position. Dr. Burnett recom- 
mends a tube a yard long, so that one end may be inserted in 


Fig. 47, 
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2 
AvscuLtation TuBE. 


one ear of the doctor, and the tube go around back of his neck to 
the opposite side, and then direct to the patient’s ear. A tube 
applied in this way is more liable to remain in position, than when 
entirely upon one side. 

Cover the patient’s chest by a towel tucked under the chin, fix 
the auscultation tube in proper position in the ears, give him a 
mouthful of water, and tell him to hold it and swallow at the 
word. Now push the nose-piece of the air-bag into one of the 
patient’s nostrils, in the direction of the inferior meatus and a 
little away from the septum, hold it firmly in position and close 
the other nostril with the thumb, or press the ale of the nose 
firmly with the thumb and index finger. Grasp the bag firmly, 
with the thumb placed over the hole in its base, say, “Swallow!” 
and the next moment compress the air-bag vigorously and notice 
the sounds which come from the auscultation tube; then take the 
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to fill the tympanum. A blast of air in one nostril is likely to 
affect one ear more than the other. Often this is on the same side 
as the nostril used, occasionally on the opposite side. I have 
found dry deglutition, or the swallowing of a little saliva, some- 
times to insure inflation when swallowing water did not, probably 
owing to a closer contraction of the throat muscles. Instead of 
swallowing, one may use what I call the educational method. In 
this the patient keeps the mouth wide open and the head back, and 
as the hag is compressed he ejaculates in a guttural manner the 
words, hic, haec, hoe, hune, hane, hoe (hick, hank, hunk were the 
words recommended by the physician who first suggested this 
method), 

Each method may be tried until success crowns the effort. 
Oxeasiunally a patient will not be able to keep the soft palate 
back against the pharynx, but it will yield, burst open, and air 
will distend the cheeks and escape from the mouth, or go down 
the throat. Then there is usually a failure to inflate. To obviate 
this, I make the patient bend the head far backwards during the 
use of the bag. If this fails, I have him tarn his head sharply 
over one shoulder, and give him a blast in both nostrils as he 
swallows; then let him turn his head over the other shoulder, 
amd give him another double blast. These positions change the 
relations of the trumpet ends of the tubes with reference to the 
pesterior nares, Ry these manceavres I have often succeeded 
when simpler measures failed, and thus avoided the use of the 
which is 99 much dreaded by mest patients, 






The pacient takes a deep inspiration, closes the mouth, paffs oat the 
seeks olds bis noearils closed. and forces air upwards from the 
ii the moath, thrat, and nese. This is a convenient 
@ the doctor, who should observe the motion and appear- 
cbc membrana tympani during the experiment. The air 
Sx 2:¢ go > dinetiy and forcibly. and the mameavre is not 80 
demerit iz removing mocus dilating the tubes and airing the 
wm3in ear. a8 when the airbag fils hy a sodden bias: the naso- 
phetanget. chacher and trmpana. The congestion of bead and 
HOS, O!E T: Lhe saSpension of respiranon, sometimes really injures 
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not cloud it, and introduce it into the throat with the angle hori- 
zontal. Have the patient hold the tongue by the tip, or with a 





Toxove DrrREsons 


tongue depressor, or the surgeon may hold it with the depressor, 
or the handle of the mirror. When the mirror reaches the phar- 


Fig, 52, 





ynx, hold it close to the pharyngeal wall, but not touching, re 
flect the light into it from the large mirror, turn it upwards 
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and around in different positions, and observe the pictures therein, 
‘The mirror should be held steadily and not titillate the parts or 
gagging will result, If the uvula is too long, a slip noose should 
be passed around it, then draw it forwards and fasten the thread 
between the incisor tecth; in some cases it may be cutoff. If 
the tonsils obstract the round mirror, use a small oval one. If the 
palate goes buck too much, have the patient breathe only through 





Examixation wirn Toworn’s Avranarve, 


the nose, This is difficult, but is facilitated by keeping the jaws 
very wide open, Some throats are so small as to make such 
an examination impossible, but generally a tolerably good view 
may be obtained of the posterior nares and palate, the roof and 
sides of the pharynx, the mouths of the Eustachian tubes, and 
the larynx. 

‘The mucous membrane should be carefully examined for mu- 
cous masses, thickenings, rugese swellings, enlarged glands, ad- 
hesions, false membrane, ulcerations and morbid growths. The 
patulency and condition of the mouths of the tubes should receive 
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careful attention, in order to judge whether the disorder of hear- 
ing is due to tubular disease, arising primarily in the pharynx, 
or to disease of the tympanum. 

Examination of the Nose.—The nasal fosse may be in such 


Fie. 54. 





Franker’s Nasal SPEcuLum. 
a condition as to demand treatment, and ehould be thoroughly 
explored. The rhinosoopic mirror will generally reveal the state 
of the tissues in the posterior nares and nasal fosse, and a specu- 


Fia. 65. 
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Tuupicnum’s Nasal SPECULUM. 


lum should be introduced into the anterior nares to facilitate 
farther examination. The head or hand mirror may be used to 
illuminate. 

There are several specula necessary. Frankel’s is a useful 
and convenient one. It is of nickel or silver-plated steel, works 
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mouth to the catheter, blow quickly, and listen to the sounds that 

come to his attentive ear. Instead of this method of inflating, 

@ tapering tip in the air-bag may be fitted into the catheter, and 

air forced through by quick compression of the air-bag. Another 
Fra. 58, 


TEM ANI = BO 
Boxsaroxr’s Caruere: Hoxpen. 


way is to use Toynbee’s explorer, a rubber tube, fitted with a tip 
for the catheter and a mouth-piece for the surgeon, the breath is 


blown through itand the catheter. This method makes much 
Tess noise and permits the sounds through the auscultation tube 


Fic. 59. 





AveceLtatoky Catuerenzatios.—1, The patient; 2, the catheter ; 
S, the physiciun ; 4, the wuscultation tube, 


to be more readily appreciated, than when the air-bag is used, 
Tf the Eustachian tube is pervious, air will be forced into the 
tympanum, and certain sounds will come through the ausculta~ 
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water. Should it not heal kindly, or fungous granulations or 
polypi arise, the part should be brushed with nitrate of silver 
solution or touched by the solid Lunar caustic. 

The internal medication will depend upon the local and consti- 
tational symptoms. 

Aside from medicines indicated by the general symptoms, as 
Bryonia, Colchicum, Nux vomica, Mercurius, Kali hydriod., 
ete., some cases of eburnation related in Helmuth’s Surgery, and 
one reported by Dr. W. R. Childs, of Pittsburgh, Pa., in the 
Transactions of the Hom. Med. Soc. of Pennsylvania, 1879, 
would lead me to employ the remedy they used, . e., Hecla lava. 
This seems to exercise a unique influence over exostoses of un- 
usual hardness, and merits extended trial. 

Kali hydriod. is a medicine that has proved curative in numer- 
ous cases of osteo-periostitis, whether idiopathic, or dependent upon 
some vice of the constitution, and ought to be administered in 
decided doses, three times a day. 

Silicea is a medicine that may prove of value in this disease, as 
it is thought to exercise a decided influence upon the nutrition of 
bone, but I have had little experience with it in the affection 
under consideration, and that not very satisfactory. 
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tympani is therefore not easily caused by artillery concussions. 
My experience agrees with Gruber’s, He saw a great many pa- 
tients, who had been in heavy battles, and found only one case of 
rupture of the drum-head. 

I have recently examined an ear injured by cannon firing. 
Lieut. Stephenson was superintending the service of the “ Swamp 
Angel” in a marsh before Charleston, 8. C., and at one discharge 
he felt a thud in his right ear and a quick sharp puin, followed 
by a discharge of blood from the meatus, The ear did not trouble 
him afterwards, but hearing was much impaired, and has re- 
mained defective since. No tree of 4 cicatrix remains, but the 
membrane is opaque, depressed and adherent to the inner wall of 
the tympanum, and Hw. is «5. 

Observation leads me to believe that the intermitting coneus- 
sions of artillery do not cause chronic inflammation of the middle 


Fro. 69. Fro. 70. 





Fro. 60.—Rortorz or Tae Mewnrana Trapani (Schwartee). 
Fig, 70.—Rouxn Prnroratios or ttm Mewmmana Tyarast wert Cate 
crrien Ever, two Catcannovs Srom, axp Laroe CrcaTRix (Schwartar). 


and internal ears, as Roosa claims, though the clatter of noisy 
machinery and the clang of the boiler-maker's hammer may do so. 

Solutions of continuity of the membrana tympani have various 
shapes, and oceurin different locations, which are dependent upon 
the canse. They are xcon a little distance from the anterior or 
posterior sarface of the manubrium, or along the periphery; are 
round, oval, or irregular shaped perforations; in the anterior, 
posterior, or superior segments. Those resniting from injury by 
foreign bodies, by concussions and recent acute catarrhal inflam- 
mation, are linear rents with thin ragged edges. Those produced 
hy disease are generally round, oval, or kidney shaped, and have 
thin or thick, inflamed and sometimes calcified borders. 
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connective tissue and burst, fatty and caleareous deposits occur in 
the substantia propria, ulceration extend deeper and deeper, and 
perforation finally result. In other cases, the membrana tympani 
may remain thick and fleshy, the inflammation extend deeper 


Fig, 72, 
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Derekiamrttar Amcms or Tus Mimnuasa Travan (Schwartee). 


and deeper to the mucous membrane of the tympanum, which 
becomes catarrhal and seriously damages the hearing. 

Treatment.—If the attack is secondary to any other aural dis- 
ease, treat the latter according to directions elsewhere, When 
myringitis is the predominant aflection, syringe the ear gently 
every few hours, during the acute stage, with a warm decoction 
of hops, and give Aconite or Belladonna, Inflate the ear with 
the air-hag, and keep the patient warm and quiet. 

Afier the acute symptoms are past, if the membrane is thick, 
rough, and diffusely reddened, brush over the surface with the 
cottoned probe, wet with a ten-grain solution of nitrate of silver. 
Should there be ulceration and pus upon the membrane, wash it 
off by an injection of tepid water, and drop in once a day a little 
of the acetate of lead solution ( Plumbi avetas gr. ij, Aqua dest. 3}). 
Blisters and abscesses may be opened carefully with a cataract 
needle or the myringotome, and afterwards do well with the 
plumbic wash. In obstinate cases, it may be necessary to apply 
the mercury and vaseline ointment (Hydrarg. owid. rub. ge. v, Vase- 
tine Ses.) to the surface by the cottoned probe, or smear a piece of 
cotton and push it against the membrane, which has lost mach of 
its sensibility, In case of middle ear complication, it might be 
necessary to puncture the drum-head, but this will be considered 
under diseases of the tympanum. 
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brana propria, or involves all the layers of the membrane. These 
degenerations may be numerous, yet, the membrane act well, and 
the liearing not be much affocted. 

Th hypertrophy of the membrane, the hearing is generally im- 
paired, so that the watch is heard only on contact or one or two 
inches away, and tinnitus is occasionally present, as a dull ram- 
bling or rearing. 

When Siegle’s speculum is used, the membrane will be seen to 
move slowly, and the incursions of the manubrium to be much 
limited. Inflation by the eatheter and air-bag gives through the 
diagnostic tube a dull coarse crackling or low flapping, instead 
of the sharper sounds of the normal cdndition. 

‘The patient hears a bass voice best, and hearing is better in a 
noise, a3 in a carriage or among moving machinery. Low tones 


Fis. 78. 





CALCIFICATION OF THE MEMBRANA TYMPAST (Schwarize), 


have longer vibrations and thus give the slow membrane time to 
net, and noises make the membrane more movable by commotion 
of the ossicles, The patient is obliged to pay close attention to one 
speaking, in order to understand, and this vigilance is quite fatigu- 
ing. There is generally anchylosis of the ossicles and other 
feioas within the tysapandm, which will be considered under 
proliferative inflammation, or sclerosis of the tympanic mucous 
e 

Acute disease of the ear may originate or complicate a hyper- 
trophy of the membrana tympani; the latter is most frequent. 

‘There are few symptoms to attract the patient’s attention, 
‘There may be some mucus in the throat, roughness and dryness 
in the posterior pharynx, a little fulness and tinnitus now and 
then, and s gradual diminution of the hearing, When the aurist 
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panum in a condition of chronic disease, and the usual treatment 
does not afford relief to the severe symptoms. 

Various instruments have been employed to perforate the 
membrane, as the actual cautery, galvano-cautery, trocar, blunt 
probe, bistoury, and lance-shaped knife. A linear incision, an 
irregularly dissected hole or a round cauterized perforation is 
made, according to the desire of the physician. 

The simplest way is always the best, and I prefer the myringo- 
tome, a lance-shaped knife with a shoulder, fitted in a straight or 
in a Weber-Liel handle at an angle; so that it permits full illu- 
mination of the membrane during the operation. 

The incision should always be made in the inferior half of the 
membrane, because an incision above this is liable to injure the 
tympanic pouches, cut the chorda tympani, fracture the ossicles, 


Fis. 75. 
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and excite severe inflammation. The inferior posterior seg- 
ment is the best place for operation, as the membrane here is 
farther removed from the inner wall of the tympanum, than it 
is in front of the manubrium. Fortunately the bulging from 
intra-tympanic pressure occurs here most frequently, though it is 
seen occasionally in front of the manubrium. 

A simple puncture in the prominent part of the membrane or 
an incision of 2 to 3 mm., extending from just behind the end 
of the maoubrium to the lower border, may be made. If the 
membrane is depressed, and adherent to the ossicles, or inner 
tympanic wall, it would contraindicate the operation, unless un- 
der very exceptional circumstances. 
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pleasure. Various modifications of this instrument have been 
suggested by aural surgeons, but it remains to-day the favorite 
apparatus for the purpose for which it was invented. 

The extemporized drum-head, be it cotton or a disk of rubber, 
subserves two purposes: it protects the tympanum from dirt and 
air, and concentrates and transmits vibrations to the parts within. 
The mucous membrane is kept in nearly a normal condition, 
and the hearing power may be considerably increased. 

The conditions in which an artificial dram-head may be used 
with benefit are : 

1. In cases of perforation of the membrana tympani, even, 
when only a mere rim remains around the periphery. 

2, When the handle of the malleus or its short process, with 
a little triangle of the membrane is still in connection with the 
chain of bones, 

3. When the malleus is lost, and the incus and stapes are still 
in proper position, 

4. When the incus and, perhaps, part of the stapes have been 
destroyed, but the plate of the stapes is still movable in the oval 
foramen, and more or less of its limbs project outwards. 

5. In some exceptional cases of relaxation and pouching out- 
wards of the drum-head. 

An artificial drum-head is contra-indicated : 

1. When the ossicles, with the exception of the foot-plate of 
the stapes, are absent, and the tympanic mucous membrane is 
thickened and degenerated. 

2, When the ossicles are immovably anchylosed. 

3. When the remainder of a damaged membrana tympani is 
firmly adherent to the ossicles and inner wall of the tympanum. 

+. When there is paralysis of the auditory nerve. 

5. When the patient does not exercise great care to keep the 
ears clean, and the drum-head properly adjusted. 

6. When it causes much irritation, and does not improve the 
hearing. 

Application of the Cotton Drum-head.—A little wad of clean 
absorbent cotton should be moulded into a disk of the diameter 
of’ the inner end of the anditory canal, and moistened with eqas! 
parts of glycerine and water or smeared with vaseline. 
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The hearing is better in most purulent otorrheeas, when the 
discharge is thin and copious. Let the matter becoine inspissated 
and the tympanum a little dry, and the hearing will decline. The 
saturating fluid used with the cotton probably causes a freer and 
thinner discharge by stimulating the mucous membrane, which 
becomes more flexible; the round and oval foramina membranes 
then act with greater freedom. 

An intelligent consideration of the principles enunciated, and 
a careful adherence to means and methods described, will enable 
one to improve the hearing by the artificial membrana tympani 
in a limited number of cases. 
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CHAPTER VII. 


COMPLICATIONS OF CHRONIC PURULENT INFLAMMATION OF 
THE TYMPANUM. 


Polypi.—In a previous section, it has been stated, that granula- 
tions and polypi arise very frequently upon the tympanic mucous 
membrane of a suppurating ear, especially, when the ear has not 
been treated, and the parts have been for a long time soaking in 
decomposing pus and inflammatory débris. Polypi seldom arise 
when the parts are kept clean by frequent syringing, even, with 
simple water. 

Granulations are exceedingly common, but the larger granula- 
tions and distinct tumors, which have been dignified by the title 
of polypi on account of their fancied resemblance to animals of 
the sub-kingdom of ccelenterate radiates, are not common. 

In the seventy cases of purulent otitis, that have been under 
my treatment during the last three years, only six were compli- 
cated by polypus. Two were of the firm fibrous kind, and the 
other four were of the mucous variety. 

Polypi vary in size from that of a grain of rice to the diameter 
of the meatus, and may be increased in length to that of the audi- 
tory canal. 

They are most frequently seen upon the anterior half of the 
inner wall of the tympanum, near the opening of the Eustachian 
tube, and this elective preference, so favorable to a continuation 
of the functions of the round and oval membranes and ossicles, is 
due to the fact, that the muciparous glands of this region are 
much larger than in any other part of the mucous lining. Polypi 
may spring, however, from any part of the tympanum, from the 
walls, the tympanic mouth of the Eustachian tube, the mastoid 
cells, the surface of one of the ossicles, the inner surface of the . 
membrana tympani, the edge of its perforation, and breaks in 
the continuity of the skin of the auditory canal. A case is re- 
corded, in which the movement of a polypus in the tympanum 
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the annulus; when moved to the centre of the canal, it passed 
deeper until arrested by the membrane and malleus in the sulous 
between the tumors, and upon the inner tympanic wall. 

-Exostoses in the tympanum may attain a certain size and be- 
come stationary, or increase until they destroy the conducting 
apparatus and cause total deafness. They are dangerous when 
associated with puralent inflammation, as they may obstruct the 
outward flow of pus, and induce mastoid and cerebral disease. 

Treatment.—Treatment is of little avail for the removal of 
exostoses in the tympanum, and he would be a rash sungeon, who 
should attempt it by mechanical means, unless it was a question 
of life or death. 

Tt might become necessary to bore through or chisel away an 
obstruction, when a close study of the conditions, and the prinei- 
ples of conservative surgery must guide the man upon whom 
the great responsibility falls, Fortunately the occasion is ex- 
tremely rare, 


Any disease of the ear should be treated according to dires- 
tions given elsewhere, and the diathesis of the patient should be 
duly considered in the selection of medicines. 

‘The reader is referred to the article upon exostoses in the ex- 
‘ternal auditory canal. 

Paralysis of the Facial Nerve.—This complication occurs 
occasionally in disease of the ear. The nerve passes through the 
Fallopian canal in such close proximity to the tympanum, an- 
trum, and mastoid cells, that inflammation in these cavities, effu~ 
gions into the cellular spaces, and caries of the temporal bone are 
liable to exert pressure upon its fibres, and, even, to destroy their 


Periostitis and exostosis, affecting the internal auditory meatus 
or the Fallopian canal ; the use of strong caustics in the tympa- 
‘num, when the nerve trunk is exposed by caries; traumatic in- 
Jury of the bone; cerebral disease, and tumors have caused paral- 
ysis of the facial nerve, 
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earbolined water was injected into the mastoid opening and out 
of the meatus, a tent of twisted lint was pushed into the incision, 
@ flaxseed poultice ordered applied, and Kali brom, gr, v, dis- 
solved in water, given every three hours. 

‘The next day I visited the patient at her home, and found her 
relieved from her sufferings and dangerous symptoms. ‘The local 
treatment was continued, and cod-liver oil ordered, She came 
to the clinic after « few days, and through systematic local and con- 
‘stitutional treatment the discharge declined and finally ceased, 
the sinuses healed, the middle ear disease yielded, and her health 
became fully restored. 

Case I.—A girl, eight years old, had chronic purulent in- 
flammation of the tympanum, a sequela of scarlatina, for eight 
months, One day the discharge from the meatus ceased, severe 
pain in and about the ear ensued, and she was brought to the 
hospital for treatment. 

Textracted a fragment of bone from the external canal the 
size of a small bean, eyidently a piece of the cellular mastoid, 
found the posterior canal wall carious, scraped out a few scales of 
bone, and injected warm carbolized water. After several weeks 
treatment of the caries and the coexisting purulent otitis, and 

- improvement of the general health, the patient entirely recovered. 

Case TE.—Another girl, aged nine years, thin, anwmic and 
serofulous, had scarlatina and chronic purulent otitis. The un- 
healthy pus literally streamed from her ear. I never sew so copious 
a discharge from the meatus. 

‘The family doctor had told the mother the patient would out~ 

the disease, and it would be dangerous to interfere, A 
painful swelling had appeared over the mastoid process, which 
Jed to ber consulting me. 

T found a post-auricular abscess, cut down, evacuated the pus, 
and removed the whole outer shell of the mastoid process, which 
was loose and necrosed. The patient was much improved by the 
treatment adopted, but ceased her visits after four months. 

Case TV.—A boy, nine years old, of lymphatic temperament 
Ahad a light attack of measles and a concurrent otitis media, which 
resulted in perforation of the tympanic membrane and a purulent 
discharge. The patient was scrofulous, the ear affection fell into 
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discharge from the ear, and a polypus in the tympanum, extend- 
ing into the canal. I twisted this off with forceps, ordered hot- 
water injections, and gave Aconite tincture in water. The next 
day the pain about the mastoid was severe, there was less dis- 
charge from the ear, and considerable fever. The medicine was 
continued, and a poultice applied to the post-auricular region. 
The next morning the patient was doing well, but towards even- 
ing he became much worse. The discharge had not increased ; 
the mastoid region was swollen, hard and sensitive; there was 
severe lateral headache, vertigo, and hyperesthesia to sound and 
light. 

I considered action imperative, anesthetized the patient, cut 
down upon the mastoid, and, using a small trephine soon made 
a hole into its cells, and liberated about half a teaspoonful of 
pus. A clear channel was made by a probe through broken- 
down bone cells into the tympanum, and the usual treatment 
instituted. The pain and threatening symptoms disappeared 
under Kali bromidum ; Cod-liver oil, Cinchona and Ferrum iod. 
were given internally later; the mastoid wound healed rapidly, 
and the discharge was arrested by nitrate of silver, and alum in- 
jections, in about two months, when he was dismissed cured. 
During two years that I watched this case, the ear gave no fur- 
ther trouble, 





— 


CATARRHAL INFLAMMATION OF TUBE AND TYMPANUM. 317 


until accident or a comparative test reveals them. Dr. Roosa 
has very happily called this “superfloous hearing,” and says, 
“people who spend many hours of the day in noisy places... . 
may lose very much of their hearing power before they are aware 
of it.” 
Every aurist knows, that many persons, who do not consider 
themselves deaf at all, cannot hear a watch ata foot distance. A 
| brought his wife to me for treatment of a purulent 
otitis, and said his own hearing was excellent. I tested his ears 
and found R. E. Hw.}§, L. E. Hw.}$; thus showing a decline 
in audition due to the disease about which Tam writing, This 
is only one of many such incidents, that have occurred in my 


personal experience. 

the ing: causes of this disease, the most promi- 
nent isa catarrhal disthesis, This I have found more common 
in stramous -persons, with light hair, blue eyes, thin skin, and 
delicate mucous membranes; but the dark types of scrofula fur- 
nish many eases,and rheumatic and gouty persons have a por- 
tion, The inveterate and disappointing cases, those in which 
treatment long continued and scientifically applied has very little 
effect in arresting the profuse discharge, though the hearing may 
be improved a little, are in lymphatic and serofulous constitu- 
tions. Rheumatic and gouty persons are not so liable to excessive 
discharges, but it is a question whether this is not counterbalanced 
by their tendencies to hypertrophy, hyperplasia, and calcification, 
‘These constitutional diatheses are transmitted from generation to 
generation, and thus heredity must be mentioned a3 a predisposing 
cause, I have had histories of deafness in three generations of 
a family and treated members of the last two, The diathesis 
owas arthritic and the temperament bilious. 

Youths and middle-aged persons are more often afflicted by ca- 
tarrh than the aged, who present the greater number of prolifer- 
ative cases. In my experience, the female sex has furnished more 
eases of both varieties of the disease than the male, but this may 
be because females secle the doctor for every ailment quicker and 
oftener than males do. 

“An enfeebled state of the body from the presence of disease, 
for instance, chlorosis, leucocythwmia, asthma, tuberculosis and 
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Thave had two patients with a permanent round perforation, 
the diameter of a lead-pencil, through the velum between the 
uvula and tonsil, resulting from scarlatina, Several others have 
had tontilated soft palates, with portions firmly attached to the 

posterior and lateral walls of the pharynx. Some were caused 
sphihanpieream by diphtheria. 

Syphilis causes frightful ravages in the soft and bard palate, 
pharynx and Jarynx. ‘The worst case I have ever seen came to 
the Pittsburgh Hospital for treatment. The palatine process of 
the superior maxillary, the palate bones and vomer, with their 
soft tissues, were completely destroyed by syphilis, leaving a 
yawning cavern behind the alveolar arch and nasal cartilages ap 
to the base of the skull, in which one could have buried a fist. 
The mouths of the Eustachian tubes could be plainly seen; the 
pharyngeal mucous membrane was thickened and granular, and 
the tubes and tympana were in an advanced stage of chronic 
catarrhal inflammation. 

Besides the acute and chronic inflammations excited in the 
Eustwchian tube by the pathological conditions mentioned above, 
cicatricial closure of the Eustachian tube occurs occasionally from 
ulceration of the pharyngeal opening or of the pharynx imme- 
diately surrounding it. It is seen, also, within the tube, and is 
said by Schwartze to be frequent at the tympanic end, owing to 
aries of the temporal bone. 

Chronic Nasal Catarrh is usually accompanied by chronic 
inflammation of the naso-pharynx and pharyngeal tonsil, It re- 
sults from repeated attacks of coryza, or cold in the head, and 
becomes a serious disease, when the subject is stramous or syph= 
ilitic, 

“The nove and pharynx feel alternately dey and moist ; dry 
when indoors and in a warm atmosphere, moist and 
sero-mucus when in the cold. The nose becomes stopped in some 
atients daring the night, or is occluded all the time by swell 
ings, scabs and crusts; respiration takes places through the mouth, 
and the throat becomes dry and rough. 

Tn the morning, there is usually a clearing spell; blowing 
anterior, taking strong inspirations, and hawking out muco-pus 
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certain to become affected by the pharyngeal complication, if not 
by obstruction, and thus tubal and tympanic disorders originate. 

Polypus of the nose and naso-pharynx occasionally arises de 
novo, or as an ‘accompaniment of catarrhal inflammation, In 
nasal catarrh, the covering of the turbinated bones sometimes 
becomes 50 dropsical, as to project and much resemble a mucous 
polypus. Mucous cysts filled with fluid or glandular secretion 
are seen occasionally in the nose. Mucous and fibraid polypi 
spring from the mucous membrane, and are more frequently 
located in the posterior portion of the nasal fosse than elsewhere, 
True polypi arise rarely from the wall of the pharynx, ’ 

‘The first symptom to attract attention is frequent snufling to 
free the inferior meatuses from a stuffed feeling ; later, greater 
obstruction is felt on damp days, owing to greater swelling, and 
finally to total occlusion from increased growth. There is a 
mucous discharge sometimes mixed with blood from the anterior 
and posterior nares; the respiration is partially by the mouth, 
which dries the pharynx and induces disorder; asthmatic symp- 
toms ure not infrequent; the yoice has a nasal tone, and some 
deafness is noticeable. 

The mucous tumors are bright red, smooth, soft, elastic and 
succulent. They vary from the size of a grain of rice to that of 
the fist, generally occur in’ groups, are usually knob-like or pe- 
danculated in shape, readily insinuate themselves into depres- 
sions and cavities, and sometimes prove dangerous to life. 

The fibrous polypi are pinkish, smooth or tuberculated, of 
firm consistency and moderate size. They do not swell in damp 
weather, but grow slowly, and are generally solitary. They 
spring from the submucous tissue, are very firmly attached to the 
cartilage or bone, difficult to remove entirely, and, therefore, prone 
to relapse. 

Polypi may be diagnosed by dilating the anterior nares with 
Frankel’s spéculum, by the laryngeal mirror behind the palate, 
and by palpation with probe and index finger. Fortunately other 
tumors are rare in this region, but enchondromas, sarcomas, and 
carcinomas have been encountered. 

Polypi may be the cause or consequence of chronic catarrh of the 
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trea-fréquemment et que, malgré Censemble trds-frappant des symp- 


‘The diagnosis may be tolerably certain from the symptoms 
enumerated, but should always be confirmed by ocular inspection 
with the laryngeal mirror, and by palpation with the probe, 
catheter and fingers, 

_ Besicles the danger to hearing from extension of the inflamma- 
tion of the mucous membrane of the pharynx to that of the Eus- 
tachian tube, and from occasional obstruction of the tube by 
proximity of a tumor, occlusion of the nose prevents proper 
acration of the tympanum, and thus causes what may be called a 
disease in vacuo, This has no necessary connection with the 
cause of obstruction, which may be from chronic catarrhal in- 
flammation, polypns or adenoma indifferently, The subject is 
£0 important, that I give an outline of its mechanism and genesis, 

Ta the act of swallowing, the palato-pharyngeal folds and the 
soft palate are drawn backward and upward against the posterior 
wall of the pharynx, and shut off the naso-pharynx from the 
‘throat. In a normal state of the parts, the air above the palate 
‘is somewhat compressed, and rushes into the Eustachian tubes 
which are opened by deglutition, and into the nasal fos, while 
some of the air below goes into the stomach, As the veil of the 
plate falls down to its usual pendulous position, though this 
action is somewhint limited by spastic contraction in old cases, a 
‘slight rarefaction of the air is produced above it, and air passes 
jn through the nose and sometimes through the mouth to restore 
the equilibrium. The action of the palate and posterior pillars 
of the fauces can be readily seen during gagging. 

‘Now when the nose is stopped and the air supply is cut off 
anterior, the backward and upward movement of the posterior 
‘pillars and soft palate compresses the air in the naso-pharynx, 
_genorally diminished in size from disease, and, as the palate falls, 

| a greater rarefaction occurs than in the normal state, because no 
‘air can come throngh the nose, and this is increased greatly by 
| the attenuation of the air in the throat produced by swallowing. 


CHRONIC PHARYNGITIS. 327 


chronic pharyngitis and enlarged tonsils, and it is animportant 
and often impossible to say which has been the primary affection. 
Enlarged tonsils cause difficulty of awallowing, thick imper- 
__ fect articulation, inability to utter high tones, occasional hosrse~ 
ness, noisy respiration especially at night, cometimes a tickling 
cough, and frequent hawking and clearing the throat of thick 
mucus, The tonsil is rough, uneven, tuberculated and pale or 
red; it has light streaks of cicatricial and hypertrophied connes- 
tive tissue; the follicles are deep and dark between the protuber- 
ances, or show as white spots of caseous secretion and sometimes 
ulceration. ‘This condition of the gland renders it liable to acute 
exacerbations of inflammation upon slight exposure which still 
further increase the organ. 
Children are more subject to this disease than adults, and in 
rare cases, enlarged tonsils shrink with the establishment of 


When 4 tonsil has reached a size which makes it interfere with 
the physiological action of the palate, throat and larynx, it should 
be reduced by medicines or by a surgical operation. 

Chronic Pharyngitis —Immediately following the redness, 
congestion and swelling of the pharyngeal mucous membrane 
from acute disease, or developing slowly as the result of irrita~ 
tion, exposure, and bad treatment, the pharynx presents several 
varieties of chronic inflammation, which must be differentiated in 
order to treat them rationally, They are distinguished from 
each other by their objective, rather than their subjective symp- 
toms, and though the varieties run into each other, the appear~ 
‘ances are sufficiently distinct to warrant separate consideration. 

Besides the causes of chronic pharyngitis found in diseases of 
the nasal fosse, naso-pharynx and throat, from general or specifie 
influences, there are some others worth mentioning. The pharynx 
is admirably situated to catch the particles of dust and dirt that 
pass through the nares, as well, as those that enter the throat 
during temporary or permanent respiration through the mouth. 
Tn atmospheres loaded with inorganic and organic matter, the 
mucous membrane of its posterior wall is kept in a state of con- 
stant irritation. 
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regarded it as a concomitant rather than a cause of the aural con- 
dition. I must say that a clear paretic condition of the palate, 
such as described and theorized aboutso exquisitely by our Trana- 
atlantic cousin, is exceedingly rare in the United States. 

The muscles of the throat and pharynx, though evidently par- 
tially atrophied and, therefore, weak, act with great promptness 
and efficiency in many cases. During examination, the upward 
movement of the velum is often so great, as to clearly show the 
position of the posterior border of the palate bones. 

‘The palato-glossus and palato-pharyageus stand out like thin 
ribbons during gagging, and the weakness of the latter and the 
palate muscles is made apparent by attempts to inflate the ears 
with the air-bag during the act of swallowing. A moderate 
puff will burst open the partition between the naso-pharynx and 
throat, the cheeks will bulge outward, and the air escape by the 
‘mouth, 


‘This weakness is again proved in some cases by the passage of 
food, during an otherwise normal deglutition, from the throat up 
into the vault of the pharynx, and into the nasal fossw, I have 
“noticed this in several patients. A lady ate pudding, and some 
unchewed raising, a little while afterwards, were blown out of the 
nose, Another ate some grapes, and, some hours later, one was 
removed from the anterior nares, Others have complained to 
me of bread and apples passing in this malapropos way. In 
‘every case, the patient was unconscious of the reversion of nutri- 
ment until it appeared in the handkerchief. I think the debility 
of the muscles will account for most of these phenomena. 

The velam is sometimes paralyzed after diphtheria ; swallowing 
is clumsily performed ; the local sensibility is impaired ; the voice 
is imperfect and has a nasal tone, and the consonants , d and g 
are pronounced m,n and ng. The tensor and levator palati and 
the pharyngeal constrictor muscles are paretic, and symptoms of 
ear disorder appear, if the lesion lasts very long. 

Atrophie pharyngitis demands earnest attention, because it in- 
terferes with the physiological action of the Eustachian tube, and 
thus inenaces the integrity of the middleear. ‘This kind of phar- 
yngitis is rare in children, advances slowly and insidiously in 
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in the middle or upon one side. The most frequent cause of 
this accumulation is inflammation of the submucous connective 
tissue, arising idiopathieally in strumous or debilitated constitu- 
tions, or originating in disease of the throat. A small percentage 
of cases are sequelm of burrowing cervical abscesses, and disease 
of the cervical vertebre:, 

A small, round or oval tumor develops in the pharynx, accom- 
panied by symptoms of the morbid condition upon which it de- 
pends, It is oftener seen upon the side just bebind the tonsil, 
than in the middle of the pharynx. It projects forward, inter- 
fores with respiration and deglutition, occasionally causes suf~ 
focative symptoms, can be seen and felt in the pharynx, and 
sometimes detected by palpation at the angle of the jaw. 

‘The prognosis is good, when the affection does not arise from 
disease of the vertebrw, but the pus must Ke evacuated early, a8 
it may burrow down thé neck or burst unexpectedly into the 
trachea. OF 144 cases from various causes in children, treated 
by Dr. Bokai, of Pesth, Austria, the mortality was eleven.* 

‘The medical treatment of this affection must be determined by 
the morbid conditions that attend it. The abscess must be evacu~ 
ated by the aspirator or a long bistoury, as soon as fluctuation is 
detected. 


Chronic Inflammation of the Eustachian Tube, of moderate 
degree, often exists in patients with very little implication of the 
tympanum. After it has continued a while untreated, or has 
passed a certain stage, the middle ear becomes involved in the 
morbid process, and the aural symptoms increase in prominence. 

‘The mucous membrane of the mouth of the tube becomes con- 
gested and swollen, in sympathy or connection with some of the 
diseases in associate parts. ‘The inflammation extends along the 
mucous lining towards the tympanum, but is limited for some 
time to the cartilaginous portion of the tube, as the symptoms 
abundantly testify. These symptoms remain after acute ones 

wed, of come on so insidiously as to attract little 
attention. 

‘There is usually a slight sympathetic uneasiness in the external 
auditory canal, The membrane is of normal color or a little 


* Archives of Ovology; New Toone City, N.-¥.; 1881. 
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‘The atrophic, sclerotic, proliferative inflammation of the Eusta- 
ehian tube differs widely from the catarrhal. It is a sequela of 
the latter in some cases; in others, it seems to result from a slow 
subacate inflammation, or from the atrophic changes of senility. 
‘There is atrophy of muscles, glands, and epithelinm, and diminu- 
tion of secretion ; hardness and dryness of cellular elements, with 
hyperplasia of the submucous connective tissue, 

‘The mucous membrane sometimes loses its folds, or rage, and 
epithelium, and presents a smooth, inactive surface. 

‘The pharynx may be comparatively healthy, especially in old 
people, but in most cases either the granular or atrophic pharyn= 
gitis will be present. The tube can generally be easily inflated 
hy any of the methods deseribed, and the patient will deftly ex- 
hibit his skill in the Valsalvian method, and declare that his 
ears ought to be all right, since he can blow them out so easily. 
The hearing for the watch is diminished, owing to the existence 
of the same proliferative disease in the tympanum, and the fork 
upon the vertex is not heard quite as well as in normal ears. 

When the tympanum is inflated through the catheter, one hears 
through the auscultation tube a rushing sound of air passing 
through the tube, ending ina high toned thud or rattle, as the 
membrana tympani flaps outward. The patient hears the rushing 
and blow upon the tympanic walls, and is conscious of pressure in 
the ear, but this isonly momentary, because the excess of air escapes 
as iteame, through the patent or easily dilated tube. In some cases 
that have been preceded by severe catarrh, and in others where 
there is a gouty diathesis, the tube is sometimes narrowed and 
even closed by fibrous membrane, and thus inflation is hindered 
or entirely prevented. 

‘The tube is generally enlarged to three or four times its normal 
size, on account of atrophy of its soft tissues and osseous walls ; 
the pharyngeal opening is gaping and deep, and its cartilaginous 
ring shows very plainly, and projects considerably above the sur- 
face of the pharynx, 0 that a decided ridge is felt in manipulating 

‘Very little treatment is required for this condition of the tube 
different from that adopted for the tympanum, unless obstruction 
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tube, and the dram-head is not held in that delicate state of ten- 
sion and accommodation seen in the normal state, s 

‘Weber-Liel asserts that the paralysis of the palate muscles is 
accompanied by an antagonistic spasm of the tensor tympani, 
and this causes depression of the membrana tympani and deaf- 
ness, ‘This is not reasonable, and I think cannot be demon- 
‘strated. 

‘The Jack of muscular tonus canses the symptoms given above, 
and, if the lesion persists long untreated, organic disease of the 
mucous membrane of the tube and middle ear may supervene, 
‘The snares of a drum are drawn according to the pitch desired by 
the player. The drum-head of the ear is adjusted to sound by the 
tensor tympani muscle, and its paresis causes considerable deaf- 
ness, The Eustachian tabe must be kept open and the tympanum 
full of air, until medical and other means shall restore the nerves 
to their normal activity. 

Chronic Inflammation of the Tympanum.—Chronio inflam- 
mation of the tube and tympanum arises simultaneously from a 
common canse, and continues as an entity, the morbid condition 
of each part reacting upon the other. Chronic inflammation of 
the Enustachian)tube of long duration or considerable severity 
finally involvesthe tympanum. Chronic inflammation of thetym- 
paoum originates in some affection of the external canal and 
drum-head, or from a general cause operating through thee, 
4s the rheumatic or gouty diathesis or the degenerations of 
senility. It may continue limited to the middle ear, as found in 
a few cases of proliferation and sclerosis, but the affection gen- 
erally extends along the Eustachian tube to its pharyngeal ex- 
tremity. 

Chronic inflammation of the tympanum of the eatarrhal vari- 
ety is invariably connected with the same disease in the tube. 
‘There is subacute inflammation of the mucous membrane, with 
increased secretion of sero-mucus, and considerable impairment of 
hearing. The patient has become suddenly conscious of his infirmity 
in one or both ears, on account of an increase of symptoms or 
having his attention called to the ears in some way, or he has known 
that his throat and ears have been in an uncomfortable condition 
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when the air goes in, and again when it escapes. There are mu- 

cous riles in the tube and drum during swallowing, but the air 

| does not make a distinct crackling in the ear, as when the parts 
are healthy. The patient is morbidly sensitive about his deaf- 
ness, and will frequently deny it stoutly; he thinks persons 
around him speak very low. 
_ The hearing is considerably diminished, the watch can be 
heard only a few inches, the fork vibrating upon the vertex is 
‘not heard well, voices sound mufiled, there is inability to catch 
certain letters and syllables, and the patient is obliged to ask for 
the repetition of words and sentences, 

‘The vowel sounds are as often mistaken as the consonants, In 
a case with Hw. Ay, it was difficult to distinguish between aand h, 
eand d,g and t, g and z,i and r,j and k,m and n, pand 4 tand 
3, and g and u. 

Andition varies with the phases of the disease, the permeabil- 
ity of the Eustachian tube, and the degree of aeration of the middle 
ear. Generally the watch can be heard a few inches; in some 
eases, not on contact. Inflation often lengthens the hearing dis- 

| tance ; but it may shorten it exceptionally by forcing mucus from 

| the tube into the ear, by distending the membrane too much, and by 
‘moving thicker mucus into improper relations with the chain of 
‘ossiclesand the inner membrane. Inflation may not change itatall, 
because a swollen tube may prevent the entrance of air into the 
ear, or the tabe and tympanum stuffed with mucus cannot receive 
‘enough air to act upon the parts. 

‘In drier cases of chronic inflammation, hearing is often better 
in a noise. The stiffened articulations of the ossicles, and the 
thickened membrane of the round and oval windows are sup- 
posed to be limbered up and loosened by the strong vibrations of 
loud sounds, so that feebler ones acting harmoniously with them 
are perceived by the auditory filaments. The latter effects may 
‘be compared to the air of a melody, tinkling in dulcet tones 
through and above the louder and more powerful tones of varia- 
tions. 

Notwithstanding the diminution of auditory power, the patient 
much of the time has a sensation as if his hearing were exceed- 
ingly acute. There is a hyperwsthesia of the auditory nerve, a 
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fluid. This condition predisposes to tinnitus upon slight plus or 
minus variations of pressure, occasioned by temporary anemia or 
hyperemia, and by aerial and mechanical changes in the tym- 
panum. ‘The simple pressure comes on so gradually, that the 
auditory filaments become accustomed to it, and require a pertur- 
bation of some sort to excite the vertigo, The cochlear nerves 
respond to the fluid agitation by tinnitus, and the vestibular by 
rotating affections of the body's equilibrium, 

Sudden movements of mucus in the tympanum, brought about 
by action of the membrana tympani, the tensor tympani muscle, 
or the Eustachian tube, often furnisly an exciting canse of vertigo, 
Moderate inflations do not usually cause vertigo, because the air 
goes into the tympanum, strikes and pushes the drum-head out 
and the foramen rotundum in, and thus in a measure, forces the 
‘stapes outwards, and counteracts the direct pressure of theairupon 
the foot-plate and its consequent action upon the vestibular cur- 
rents, 

When the dram-head is thick and rigid and the ossicles an- 
thylosed, inflation will often cause distressing vertigo. Powerfal 
inflations of air, by over-distendingthe tympanum, tearing adhe- 
sions, and pressing violently upon the stapes and round window, 
may cause vertigo, syncope, and unconsciousness, 

A lady patient had depressed and adherent drum-head, stiffening 
of thearticulationsof the ossicles, and considerabletympanic mucous 
secretion. 1 inflated very strongly through a catheter, she turned 
pale, fainted, and I caught her as she fell off the chuir, and placed 
her upon a lounge. The pulse was very feeble and face ghastly. 
T put Spirits of Ammonia to her nostrils, and bathed the face in 
Spirits of Camphor until she became conscious; then, as the de- 
presion continued, I gave her a few drops of Compound Spirits 
of Ether. It was half an hour before she was able to go 
home, and several honrs before she felt all right again. She said, 
that when I compressed the air-bag, she felt a sudden loud report 
in the affected ear, and then darkness and silence reigned. When 
T examined the membrane, I thought it moved outward rather 
more than before, under the influence of Seigle’s speculum, and 
concluded an adhesive band or an anchylosis had given way 
from the violent inflation. I do not inflate very strongly now, 
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hole, and from leaving the pew door open in church. IT am al- 
most ready to believe, that hyperesthetic victims of catarrhal 
otitis have furnished evidence upon which such stories are predi- 
eated. I have known patients so sensitive they would sneeze 
repeatedly from exposure to a breath of cold air upon the head, 
toaching a cold object, leaving off a cuff or collar, changing to 
lighter shoes or a dressing gown though remaining in a warm 
room, and from taking cold water or ice cream. 

‘The respiratory centre in the medulla oblongata receives exci- 
tations from the nerves of general sensibility upon the surface of 
the body, expecially the trifacial, from the pneumogastric nerve, 
and the sympathetic system. Aural conditions influence the 
medulla through the auricular branch of the pneumopastric, the 
anricnlo-temporal branch of the trifacial, and the tympanic branch 
of the glosso-pharyngeal nerves. The respiratory centre sends a 
motor impulse along the respiratory motor nerves, the facial, 
poeumogastric, spinal accessory, intercostals, ete. ; a deep inspira- 
tion is followed by drawing together of the pillars of the fauces 
over the base of the tongue, and a violent expulsion of air through 
the nose, The shock often forces the velum upward, and makes 
the mucous membrane feel rough and uncomfortable, even, as far 
forward as the middle of the roof of the mouth, Sneezing warns 
the patient of danger to the ears by increase of the catarrhal 
process, and indicates a debilitated state of the health, 

Other results of reflex action in anral disease, especially, in the 
chronic kind Tam discussing, are seen in increased vasenlarity, 
altered sensibility, and muscular spasm of the parts. 

‘Tha auricle, side of tho head, one chock, thé: neck, and, even, 
thechest and back may become of acarminehue ; the enpillaries are 
distended with blood, and the temperature is raised, as in blushing 
or the early stage of erythema. The color of the auricle in some 

deepens to crimson and, even, purple without ranning 
inte inflammation, and tinnitus supervenes, or if this has existed 
previously, it is considerably increased, The attacks are usually 
sudden and transitory; all the morbid symptoms depart as 
quickly as they have appeared ; only to return again, when local 
irritation or any emotional excitement furnishes the impetus, 
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‘The tympanum, mastoid cells, and Eustachian tube are par- 
tially or entirely filled with clear or yellowish sero-mucus, some~ 
times reddened by exuded blood; thicker mucus clings to the 
angles and depressions; the ossicles and tensor tympani are 
clogged by it; the foot-plate of the stapes and its oval mem- 
brane, and the membrane of the round window are pashed in- 
wards, and augment the pressure of the labyrinthine fluid. Con- 
stant pressure of mucus against the membrana tympani is likely 
to cause thinning, and this predisposes to casy rupture, 

‘Toflation is often not felt in the ears, and the auscultation tube 
will leave one in doubt whether he has heard rales, though a few 
babbling ones can generally be distinguished. Swallowing during 
the act of inflation will aid in opening the tube. The middle ear is 
stuffed with secretion, and while the fork on the vertex is heard 
rather exaggerated, the watch may fot furnish any sound to the 
expectant ear, 

The mucous membrane of the tympanum, mastoid cells and 
Eustachian tube is deep red or purplish, succulent and velvety. 
‘The epithelium is spongy, and here and there presents granular 
patehesand villous procestes ; there is passive congestion ; the blood 
moves slowly; the veins are distended and show elongation and 
varicose swellings ; ecchymoses are not uncommon ; the submu- 
cous connective tissue is hypertrophied, and its meshes filled with 
leucocytes; the tubular and racemose glands are hypertrophied 
and dilated; and the mucosa generally thickened. This is 
limited to certain parts, to the drum-head, the articulations of the 
ossicles, and the round window, or is more general over the whole 
surface of the limiting bone. It diminishes the size of the tym- 
panum,and may be so considerable as to obliterate the entire 
cavity. If the disease continues any length of time, bands and 
new membranes are produced, and contractions and adhesions 


superyene, 

This wet form of chronic inflammation of the middle ear re- 
mains wet for a long time, is obnoxious to treatment, and very 
discouraging to both patient and physician ; but it s0 surely tends 
to sclerotic and proliferative processes, and destruction of the 
hearing power, that continuous and energetic treatment is imper- 
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balloon-like processes, while the other parts will darken and re- 
main immovable. With Siegle’s speculum one can draw these 
loose places out and show their character and extent per- 
feetly. 


‘Tt would be « tedious and useless labor to describe the various 

pictures of distorted membranes met with in this disease. They 

| are as numerous and curious as the figures in a kaleidoscope, and 

‘should I write down all the varieties I have seen, I would have 
to add to them day by day as patients presented. 

Authors state that, in rare cases, the tympanic membrane loses 
its normal color and transparency, without there being any dis- 
ease in the middle ear. Of course, this might happen from the 
domestic treatment of earache, or from disease confined to the 
membrane. 

No one would make a diagnosis of chronic inflammation of 
the tympanum from these drum-head symptoms alone. 

‘In other patients with the tympanic disease under considera- 
tion, the membrane may be normal in appearance, because other 
portions of the mucous membrane are affected, and that cover- 
ing the inner surfice of the drum-head has escaped. The mem- 
brane may present any of the above conditions in the dry pro- 
Jiferative stage, and the sclerotic and'atrophic changes of senility. 
‘Then it may be thinned by atrophy, and flap in and out like 
the mainsail of a schooner lying head to the wind. 

Tn the stage of tympanic inflammation under consideration, 
the sounds heard through the auscultation tube during inflation 
vary with the condition of the Eustachian tube. Valsalva’s 
method gives the purest sound, and should be preferred in test- 
ing. Sometimes the tube is obstracted by plugs of mucus, swell- 
ings, fibrous membranes or bands, and exostoses; then nothing is 
perceived during inflation but the sound of the velum"s move- 
ment. In such an event, introduce a catheter and try again. If 
not successful, rotate the catheter a little, as it may have got inte 
a follicle or against a fold of the mucous membrane from which 
a little manipulation may free it. The sound through a small 
‘eatheter is higher than through a large one, and should be recog- 
nized apart from the tubal and tympanic noises. The catheter 
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tincture (7h. Pivis liquide) in one or two ounces of warm water. 
‘This stimulates the relaxed vewels, and favors their return to a 
normal calibre, 

Tn my experience, solutions of Quinine ( Quinia Sulphas), and 
Carbolic acid (Acid. Carboticum) have had little beneficial influ 
ence upon the catarrbal process in coryza or hay fever. 

Children are often rebellious to treatment with douche or 
spray, but may be couxed to breathe steam from one of the 
above solutions, heated and exposed in a partially covered bowl. 
Smokers derive comfort from using cubeb cigurettes, but tobaceo 
is too irritating and debilitating, and should be forbidden, 

Belladonna may be required early in some few cases, and in a 
transient phase of coryza or influenza; especially, if the pharyox 
and bronchial tubes are involved in the disease. Congestion to 
the head and face, hot moist skin, sore, mw feeling in the nose 
and throat, and oppression of the chest, call for its administra- 
tion. 


Arsenicum is a remedy that comes next to Aconite in efficiency. 
‘The symptoms lack the fever of Aconite. There is frontal head- 
ache and fulness of the frontal sinuses ; a copious, watery, exco~ 
Fiating seeretion from the nose and eyes; hoarseness, debility, 
rapid pulse, restlessness, night exacerbations, and relief from 
warmth. . 


Natrum arsenicosum covers very much the same grqup of 
symptoms, and bas a perfectly reliable pathogenesis made by 
provers in Allegheny County, Pa., who to this day suffer from 
their heroic self-sacrificing efforts to give a true picture of drug- 
action to the profession. 

Allium cepa is a favorite remedy for acute catarth. The dis- 
tinetive symptoms demanding it are: headache and pain about 
the temples; profuse lachrymation of a non-irritating character ; 
little smarting of the eyelids; an acrid discharge from the 
nose, with vivlent sneezing; pain in the larynx; hoarse, rough 
cough ; aggravation in a warm room, and amelioration in the 
‘open air. 

Euphrasia is suitable, when there is photophobia, pressure and 
burning in the eyes, red, swollen eyelids, scalding lachrymation, 
# copious flow of bland scrum from the nose, frequent sneezing 
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is malaise, indigestion, disturbance of nutrition, and weakness; the 
breath is fetid and offensive; the tongue is pallid and swollen; 
there is a slimy secretion in the mouth and fauces; the mucous 
membrane of the fauces and pharynx is deep red, sore, swollen 
and alcerated ; false membranes sometimes appear; the uvula is 
elongated and edematous; the tonsils are bluish or dark red, 
tumefied, ulcerated, and the seat of throbbing, stinging pains ; the 
submaxillary glands are engorged; the Eustachian tubes are 
obstructed ; pains shoot through the throat and neck ; the larynx 
‘is inflamed causing hoarseness, and the neck is painfully sensitive 
to touch and motion. 

These symptoms threaten suppuration of the tonsils or sub- 
maxillary glands, and this may be often arrested by steady udmin- 
istration of the nedicine for some days. The time for the ad- 
ministration of Mercurius is later than that for Belladonna, pos~ 
sibly after this has failed ; and the pain is not so severe as when 
Belladonna is suitable. The sthenic stage of Belladonna has 
passed, and asthenia begins to appear in the marked alteration of 
‘the secretions and the failure of strength, so commonly seen in 
provings of Mercury. Mercurius corros. and Mereurins solubilis 
are good preparations to nse, but many practitioners prefer Mere. 
iod. rub., Mere. oxid, rub,, and Mere, eyanid, for throat affee- 
tions. 

Ljyespodium is useful only ina limited number of eases, It 
is given very often, however, for sore throat upon the right side, 
when the totality of symptoms, and, even, the local ones posi- 
tively contraindicate it. Among reliable indications for its ad- 
ministration are: confusion of mind, melancholia, vertigo, head- 
ache, palpitation of the heart, attacks of dyspnoea, excessive flatu- 
Jence, irritation of the mucous membranes everywhere, coryza 
with acrid discharge, hyperesthesia and noises in the ear; super- 
ficial inflammation of the pharynx and fances, indicated by burn- 
‘ing, rawness, pain on swallowing, and tawny redness; moderate 
swelling of the tonsils, and some soreness to the touch below the 
angle of the jaw. 

Lachesis has a precious list of symptoms, and is thought to 
have an affinity for the left side of the body, and thus is a sort 
of antithesis of Lycopodium. 
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membrane of the throat is dark red, sometimes ulcerated, or there 
is a dark pscudo-membrane upon it; a thick tenacious saliva 
fills the fauces, causing hawking and cough ; swallowing brings a 
feeling of a lump in the throat, and severe pain that shoots along 
the Eustachian tubes through the ears, 

Poke-root tea has a good reputation, where the plant is indige- 
nous, fur the cure of rheumatism, and the refined medicine pre- 
pared for use has a sort of specific influence upon very painful 
attacks, which are sometimes called rheumatic, sometimes erysipel- 
atous sore throat, 

Riis toxieodendron corresponds with Phytolacea in many of 
its symptoms, and is a precious medicine, rescued from the obseu- 
rity into which it had been cast by materia medica authors. One 
should resort to it, when there is great prostration, chilliness and 
fever ; great restlessness and uneasiness; anxiety, vertigo, and 
mental disturbance; palpitation of the heart, oppression and sore~ 
ness of the chest, soreness of the larynx, with hoarseness and 
cough ; paralytic weakness and aching of the limbs; numbness, 
pricking and trembling sensations ; stitching pains and cramps in 
different parts of the body ; stiffness, soreness, and tension of 
muscles and joints; eczermatous and erysipelatous eruptions, es- 
pecially, pon the face; swelling and suppuration of glands. 

‘The eyes and nose are variously affected ; the tongue is sore, 
red, and sometimes cracked; there is thirst, bad taste, and foul 
breath ; the mouth and throat are dry ; the mucous membrane is 
dark red or bluish purple, turgid with venous blood, and may 
show ulceration or false membrane; there is swelling of the 
throat, tonsils, submaxillary glands, and cellular tiase of the 
neck; the parts are sore and stiff; sharp pains dart through the 
throat and neck, and swallowing is difficult and very painful. 
The medicine seems more suitable for diffused sore throat than 
tonsillitis, and for that particular kind, that occurs in plethorie 
persons of intemperate habits, with a rheumatic, gouty or syphi- 
litic diathesis. 

Kali bichromicum acts powerfully upon the mucous membranes, 
and is adapted to both acute and chronic pharyngitis, It is indi- 
cated by prostration ; aching in the bones ; fugitive pains ; pale 
face; disorder of the stomach and intestines; oppression of the 
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from a pint bow! of hot water, in whieh a teaspoonful of Tere- 
binthina tincture has been diffused. After carefully following this 
treatment for some weeks, if the eatarrh and bloody show still 
continue, I believe it advisable to spray or douche the nose twice 
8 week with a warm mixture of a teaspoonful of Tar tincture 
in a pint of salted water. 

Generally these measures will restore the integrity of the mucous 
membrane, but in obstinate cases, besides constitutional medica- 
tion, it may be necessary to usc a spray or douche of five grains 
of Alumen or of Zinc sulphate to a fluid ounce of warm water, 
to astringe and tone up the relased mucous membrane, These 
mild cases, which generally precede for awhile the graver ones, 
are seen by the general practitioner much more frequently ¢han 
by the specialist; and the former, therefore, should be more in- 
torested in prophylaxis against the severe nasal catarrhe. 

When chronic nasal catarrh has reached the secondary stage, 
characterized by thick discharge and some degeneration of the 
Sehneiderian membrane, the most important measure for the com- 
fort of the patient, for improving or curing the disease, and pre- 
venting or curing Eustachian tube or middle car complications, is 
to keep the nasal labyrinth and naso-pharynx clean and free from 
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the morbid secretions of the parts. At thesame time certain local 
medicaments must be applied secundum artem, while the proper 
internal remedy is taken continuonsly. 

There are several ways of cleansing the nasal meatus, Fluid 
may be snuffed into the nose from the hollow hand or from a 
yesel, The patient should be directed to breathe only through 
the month, and to hold it very wide open during the procedure, 
to prevent washing secretions down the throat. 

‘This method fails to cleanse the devious passages in a thorough 
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may be neglected, in cases where the use of the latter is not om- 
sidered advisable, 
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2, triangular ew | line of separation ; 4, 
lage along the nasal columni ; 5, superior nasal mentms; 6, middle | 
meaty inferior meatus; 8, sphenoidal sinus; 9, side of posterior nariy Uh 
mouth of Eustachian tube; 11, naso-pharynx; 12, 4oft palate and wrala; Bh, 
post-lnbinl region; 14, roof of mouth and hard palate; 15, communieation be 
tween the buccodental space and mouth; 16, tongue; 17, fibrous septum of 
tongue; 18, genio-xlossal muscle; 19, genio-hyoid muscle; 20, mylotiyeid mur 

cle; 21, anterior half arch of the palate; 22, posterior half arch of the palate: 

22, tonsil; 24,25, floor of the funces; 26, 27, pharynx; 98, cavity of fhalargax: 

29, ventricle of the larynx and vocal cords; 30, epiglottix; 31, hyold bone; 

82, 33, thyroid curtilage ; $4, thyro-hyoid membrane} 35, 36, criooid cartilage; 

37, sterno:thyroid muscle. 
















Gruber has given directions for injecting the nose anteriorly, for 
the purpose of cleansing the naso-pharyngeal space and modieat 
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applied with the post-nazal syringe, or by the hand atomizer through 
the nostrils and the throat, The same solution may be injected 

the cathether into the Eustachian tubes, if they are much 
affected. Borax, bicarbonate of sodium, and chlorate of potas- 
sium are used in the same proportion, and are nearly as efficient, 

If there is ulceration and « very foul odor to the discharge, 
Chlorine water (Aq. Chlorini), one tablespoonfal to a pint of 
warm ‘water, sprayed into the pharynx and nasal fosswe, will 
prove valuable. ‘The dilution may be used often as a gargle, 
when the throat is foul and diseased, as in diphtheria and malig- 
nant scarlatina. It deodorizes and disinfects the morbid exu- 
dates and the mucous membrane, and stimulates the tissues 
towards healthy action. 

A solution of Permanganate of potassium (Potassii perman- 
ganas gr. x to xx, Aqua fj) is antiseptic and mildly stimulating, 
and may often be used with advantage, 

Severe cases of chronic catarrh, denominated Ozwna, some- 
times have a sickening swell, and require a stronger deodorizing, 
disinfecting, and stimulating remedy. This is found in Carbolie 
acid, which should be used as a spray and gargle in the propor 
tion of five grains to the fluid ounce of water, A teaspoonful of 
glycerine added to the solution will make it more agreeable and 
more effective, especially, when the crusts and certain parts of the 
Schneiderian membrane are rather dry, and the former cling 
tenaciously. 

Many practitioners may be content to rest the local treatment 
here, keeping the nasal fosswe and pharynx serapulously clean and 
sweet, and relying upon the vis medicatrix nature and internal 
medication to effect a care, Some patients may recover after 
awhile; others will be greatly improved, but will need astringent 
and stimulating applications applied to the naso-pharyngeal mu- 
cons mem! 

Tannic acid, commonly called tannin, is a pure astringent, 
having stimulating or irritant properties according to the strength 
of thesolotion of itemployed. Itismuchsuperiorto Hydrastis and 
Hamamelis for topical use, as these contain deleterious vegetable 
matters mixed with the tannic acid upon which their value 
depends, 
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tion is alternately obstructed and free ; the Eustachian tubes and 
ears are somewhat affected ; the patient is fond of the table, and, 
if @ man, smokes and, perhaps, drinks liquors. 

A man I was treating for Bright's disease, received Kali hy- 
driod. for some weeks, and was cured of a chronic nasal catarrh, 
and obstruction of the right side of the nose, which he assured me 
he had had for twenty-two years, ‘The man’s character was such 
as to render his evidence perfectly reliable. The remedy may be 
used sparingly in struma with swollen glands, and will be found 
very efficacious in all syphilitic cases, Iodine is suitable to the 
stramous and syphilitic patients, but not to the rheumatic or 


Pulsatitia has been mentioned, as snited to mild cases of chronic 
catarrh, It is especially adapted to leuco-phlegmatic patients, 
with pale, atonic, and ulcerated mucous membrane; a bland yel- 
lowish-green mucous discharge of offensive cheesy odor ; fulness 
atthe root of the nose; rawness of the throat; fulness of the 
ears, and occasional tinnitus with headache, In women, the nasal 
catarrh is better during menstruation, and the discharge almost 
ceases, only to be greatly increased during the interval. When 
the discharge is profuse, the patient feels hungry all the time, 
and will want something to eat a few minutes after finishing a 
hearty dinner. Snch cases are greatly benefited by this medi- 
cine. 

Culearea phos. is probably the most useful remedy for stramous 
eases. It combines the nourishing and alterative properties of 
Time, and the natritive and stimulating properties of phosphorus, 
and may be employed where the symptoms correspond with 
those of Calearea carb. and Phosphorus. In many cases of 

© disease, where Calearea carb. seems appropriate, and, yet, there 
exists a great deal of anwmia and nervous irritability, the phos- 
phate will do much better than the carbonate, 

‘The symptoms calling for its administration are malnutrition 
of the osseous tissues; imperfect digestion; frontal headache ; 
pressure at the root of the nose; supra-orbital pain on one or 
both sides; a mild mucous discharge, mixed with crusts and, oe- 
easionally, with blood ; rouyhness of the throat; downward pas~ 
sage of scabs in the pharynx; more or less obstruction of the 
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undiluted, and it is much easier atomized and injected through 
the catheter. In the cases I am considering, it ought to be ap- 
plied to the drum-head and blown through the catheter into the 
tube at every visit until improvement ceases; then it should be 
used once a week in alternation with other local remedies. 

Muriate of ammonium in solution (Ammon. murias gr. x, Aqua 
dest. f3j) is an excellent solvent of dried mucus, and stimulant 
of the mucous lining of the tubes. It accelerates the nutritive 
changes in the tissues, the exfoliation of abnormal epithelium, 
and the secretion of mucus, and thus diminishes the thickening, 
hypertrophy, and adhesions, which are present in sclerosis. It 
is not suitable for the drum-head, but should be introduced through 
the catheter by a puff of the air-bag. This ought to be done 
every two or three days for many. weeks, perhaps, months ; until 
it is evident that no further effects can be expected ; but a glycer- 
ine injection should, also, be made once a week, to keep the parts 
soft and flexible and the hearing improved. 

An Iodineand Ammonium mixture (Zr. Iodiniityx, Aqua Am- 
mon. Tyv, Aqua dest. f 3j) possesses greater stimulating and altera- 
tive powers than any topical remedy yet mentioned. The am- 
monium dissolves thickened mucus, increases the mucous secretion, 
and aids epithelial growth. ‘The iodine is stimulating to the 
mucous membrane of the tube and ear, but its value depends 
upon its alterative properties, by which it promotes the degenera- 
tion and absorption of morbid deposits. ‘This mixture is a very 
good one for the exhibition of iodine in solution, and a few drops 
should be foreed into the tube through a rubber catheter at each 
sitting. In some cases, it will reach the tympanum and affect its 
lining, as it does that of the tube. Like the other remedies, it 
must be used for some time before any decided effects will be 
noticed. 

Balsams exert a soothing and stimulating influence upon the 
mucous membrane. ‘They are frequently useful in proliferative 
changes in the tube, when the disease is not far advanced ; and, 
especially, in senile cases, where the tubes are somewhat enlarged 
and the secretion almost nothing. 

A balsamic solution may be alternated with the diluted glycer- 
ine with advantage. 





434 THE HUMAN EAR AND ITS DISEASES. 


Treatment of Chronic Inflammation of the Tympanum has been 
in a great measure disposed of in treatment of chronic inflam- 
mation of the Eustachian tube. ‘The chronic catarrhal and pro- 
liferative inflammations of the middle ear demand the use of the 
air-bag, the catheter, and the local emollient, stimulant, astrin- 
gent, and alterative vapors and fluids given in the previous sec- 
tion. 

They should be applied with the same frequency and force as 
there recommended, and the remedies should be of the same 
strength. The physician should pay particular attention to the 
variety of the inflammation, and give each state its own proper 
remedies. 

It is an established fact, that vapors and fluids can be intro- 
duced into the tympanum through the catheter in the manner 
described when the Eustachian tube is pervious, and clinical ex- 
perience has demonstrated that they exercise a marked salutary 
influence upon the diseased mucous membrane and the submucous 
tissues. Roosa approves heartily of this method of treating the 
diseased middle ear, and has no doubt of the entrance of medica- 
ments thercin, though his therapeutics are somewhat limited. 
Burnett echoes the opinions of his German teachers against the 
use of fluid applications in the interior of the tube and tympanum, 
expresses doubt about their getting so fur as the latter place, and 
thinks, if they did, they would do more harm than good, as it is 
“an air cavity, and resents the presence of fluids.” He approves 
faintly of the use of the vapor of chloroform, ether, and iodine. 

I prefer the therapeutic boldness of Roosa, to the pathological 
nihilism of Burnett, and, early convinced by precept and example 
of the value of topical medication of the tympanic lining, and 
the feasibility of introducing vapors and fluids into the cavity, I 
have employed them with confidence and success. They can be 
introduced ; they will do good; they may occasionally cause a 
little fulness and pain, rarely, more serious symptoms. 

There is another use for an injection into the tympanum, which 
has not been mentioned in this connection. It is for the purpose 
of softening and washing out deleterious matter. In rare in- 
stances, peculiar symptoms, as variations of hearing, sudden and 
distressing tinnitus, and dropping sensations in the ears will in- 
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head inwards, clog and hamper the action of. the ossicles, and en- 
velop and hinder the movements of the slender tendon of the 
tensor. It is probable that simple closure of the tube alone, as 
well, as proliferative changes in the tympanum, could they exist 
without other morbid changes, would induce shortening and 
rigidity of the tensor tympani. 

It is certain that this little muscle drags in the manubrium, 
destroys the harmonious action of the ossicles, induces catarrh ot 
the mucous membrane, increases the intra-labyrinthine pressure, 
causes deafness, distressing tinnitus, vertigo, and ultimate atrophy 
of the terminal filaments of the auditory nerve. 

Cutting its tendon has, therefore, become a legitimate opera- 
tion in surgery, after other means of relief have been tried with 
indifferent success. If inflation will restore temporarily the 
malleus handle to a normal position, of course, one should per- 
severe in the usual methods of treatment, leaving tenotomy as 4 
dernier ressort. 

The manubrium is pressed or dragged inwards in various ways, 
which have been sufficiently dwelt upon. It is necessary to diag- 
nose depression due to contraction of the tensor tympani, from 
that depending upon other causes, before proceeding to operate. 

The reader will remember that the tendon of the tensor tym- 
pani muscle leaves the ostium of the processus cochleariformis, 
passes across the tympanum high up, and is inserted into the an- 
terior, inner edge of the manubrium. When the muscle is con- 
tracted, the malleus handle is drawn inwards and twisted upon 
its long axis; the posterior border is sharp and prominent ; the 
short process stands out boldly ; the posterior and anterior folds 
show cord-like; the membrane behind the manubrium is nearly 
in the same plane as the bone ; but anterior it is depressed, and 
forms a dark concavity, that resembles a perforation. It is 
easy to recognize the difference between this sharp-edged, fore- 
shortened manubrium, and the broad, flat, thickened appearance 
seen in depression from non-muscular causes ; but frequently both 
inflammatory adhesion, and contraction of the muscle exist to- 
gether, and then diagnosis is difficult. 

Tenotomy of the tensor tympani muscle was suggested by 
Hyrtl, and first performed by Weber-Liel, who has an exalted 
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opinion of its benefits, not universally agreed to upon this side 
of the water. Ilis method of operating is rational. 

The head is fixed in’ proper position by a head-rest ; a thin « 
rubber speculum is inserted in the canal, and the partsare well illu- 
minated. An anssthetic is not considered necessary, as the pain 
is not severe. Weber-Liel’s peculiar tenotome is introduced down 
to the membrana tympani, its hooked blade is passed through the 
membrane about 1 to 1} mm, downward and forward from the 
short process of the malleus. The instrument is then pushed a 
little inward, its handle moved downward and forward, and the 
hook grasps the tendon. The handle is now turned a little more 
towards the patient’s face; a gentle pressure is exerted upon its 
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hook ; the button connected with the cog is slipped along enough 
to turn the hooked blade one-quarter around its axis; and a 
crackling and yielding will indicate that the tendon has been cut. 

The button is then slipped back to its former position, which 
turns the knife, and the instrument is cautiously withdrawn. 
Care should be exercised to keep the hooked blade in the anterior 
portion of the tympanum, close to the inner surface of the manu- 
brium, and upon a level with the incision, in order to avoid in- 
jury to the chain of ossicles, the chorda tympani nerve, and the 
inner wall of the tympanum. 

Dr. Weber-Liel has performed the operation more than 300 
times, 
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in cases of retraction, will have a variable appearance. If the 
rostrum cochleare is placed far backward, the hammer will appear 
drawn more backward and inward, than if the rostrum is situate 
further forward, when the handle of the hammer will appear to 
be drawn directly inward. In the latter case, the anterior seg- 
ment of the membrana tympani will not appear to be_as large, 
as it does in the former case, where the handle is apparently 
drawn far backward and upward. 

“ Hence, Gruber concludes, that no positive rule can be estab- 
lished respecting the choice of a point for incision most likely to 
reach the tendon of the tensor tympani muscle; but the variable 
relations of the membrana tympani, and, especially, the position 
of the manubrium of the malleus, must aid in deciding where the 
incision should be made.”* 

In performing the operation, the head should be firmly sup- 
ported, a self-retaining speculum adjusted, the membrana tym- 
pani illuminated by the head-mirror, and an incision made with 
the myringotome, 2 mm. long, a little below and just behind the 
short process of the malleus. Hartmann’s tenotome, with the 
point blunted, should then be inserted through the wound, having 
its concavity towards and hugging the manubrium, and its cutting 
edge turned upwards. A slight pressure and gentle sawing, 
drawing motion will cut the tendon, and the chorda tympani if 
reached will be pushed upward and remain uninjured, provided 
the pressure and movement of the instrument is arrested, as soon 
as the snapping sound caused by the tenotomy is heard. It 
matters very little if the nerve be cut, as its function is not im- 
portant, and its abolition causes no apparent disturbance. 

T cut the nerve once in an operation for caries, and the symp- 
toms which ensued, corresponded with those recorded by several 
authors. There was momentary lingual shock followed by tin- 
gling and numbness in the corresponding side of the tongue 
which continued some hours, Sapid substances, as borax, salt, 
and sugar were felt when placed upon the paretic border of the 
tongue, but could not be distinguished one from the other, even, 





* The Ear; its Anatomy, Physiology and Diseases, C. H. Burnett, A 
M.D, ete.; pp. 423-424, 
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when entirely dissolved. Slight numbness continued three days, 
then gradually disappeared ; the taste remained in abeyance upon 
the side of the tongue for a long time, but the patient was uncon- 
scious of its loss. 

Great caution should always be exercised in every operation 
upon the drum-head. When the incision is made in front of the 
maoubrium, there is liability of injuring the ossicles ; when behind, 
the stapes may be broken, the foramen ovale perforated, or the 
carotid artery cut, if its osseous canal is incomplete, as occasion- 
ally happens. . . 

Immediately after the operation, blood runs down the mem- 
brane outside and in, and in some cases may be seen through 
it. In favorable cases, the manubrium will spring outwards; 
the membrane become more mobile; tinnitus, vertigo and cere- 
bral disturbance cease, and the hearing improve, especially after 
two or three inflations. 

The after-treatment for all operations upon the membrane 
should be the warm douche to allay pain and wash out the blood, 
a tuft of cotton in the meatus, the administration of a few doses 
of Aconite, daily inflations with the air-bag, and, after inflam- 
matory reaction subsides, energetic gencral treatment for the aural 
condition. 

The restorative power of the membrana tympani is wonderful 
and the perforation generally closes soon, unless energetic efforts 
are made to keep it open. 

I have attempted to cut the tensor tympani in seven patients. 
In two cases, I was obliged to desist because of the pain and re- 
bellion of the sufferers. Three other patients derived no benefit 
from the operation, one having acute inflammation of the tym- 
panum for some weeks afterwards. Two cases out of the seven 
were materially benefited. One was relieved of a distressing, 
hissing tinnitus, and occasional attacks of vertigo, whereby the 
hearing for the voice was somewhat improved ; the other lost a 
loud pulsating tinnitus, which had often kept him awake at night, 
and gained considerable audition, after a few weeks treatment. I 
must confess, I felt serious misgivings at undertaking this opera- 
tion, and I believe some of the above cases were not diagnosed 
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and violent sneezing to ensue. The membrana tympani is red- 
dened ; there is fulness, tinnitus, deafness, and slight pain ; infla~ 
tion is difficult, but noisy when it succeeds; the pharynx and 
nose are often congested or inflamed, and the disease is rather 
recent. The medicine ought to be given in water, but should not 
be continued very long for obvious reasons. 

Mercurius corros. is one of the best medicines with which to 
begin the treatment of long-standing, profusely humid catarrhs, 
-with succulent swelling of the mucous membranes. It should 
be administered in all cases which result from syphilis. The 
external canal is generally moist with excess of cerumen ; the 
membrane is reddened and thickened, and moves very little when 
the pneumatic speculum is used ; there is coarse tinnitus, dulness 
of hearing, and a stuffed numb feeling in the ear. Inflation does 
not make the usual subjective or objective symptoms, because the 
air cannot get into the tympanum. 

The pharyngeal walls are red, tumid, and stiff, especially, abont 
the orifice of the Eustachian tube; the tonsils are large and 
-flabby ; a nasty slimy expectoration is frequent; the throat is 
often sore at night, and there are spells of dull aching in the 
tympanum, especially, at night and in damp weather. Mercury 
is the remedy par excellence for sanguineous temperaments ; for 
good constitutions with a plus of vitality ; for coarse fibred and 
rough individuals, afflicted with chronic tympanic catarrh. 

Rhus tox. is eflicient in certain kinds of rheumatism, and is 
serviceable in chronic inflammation of the aural mucous tract, in 
persons of a rheumatic or gouty diathesis. The distinctive eymp- 
toms are: rheumatic pains and stiffness in the muscles and joints; 
the face is florid and disposed to erysipelas ; the external auditory 
canal is reddened and scaly ; the membrana tympani is yellowish- 
gray, thickened, distorted, and often adherent to the promontory. 

There is considerable fulness, deafness, and loud tinnitus; the 
cerebral circulation is exaggerated above the normal, and vertigo 
common and sometimes alarming. 

Inflation generally succeeds and causes loud rales ;.the pharynx 
is hypertrophic, and the secretion in the ear and throat is copious 











and rather thin. Along with these symptoms, there will gener- 
ally be imperfect digestion, sluggish liver and kidneys, aud a 
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Experience established this before provings furnished an expla- 
nation of the modus operandi. 

Chronic aural disease, nervousness, irregular cerebral circula- 
tion, easily flushed face, and rheumatic or gouty manifestations 
should lead to a consideration of this medicine. 

Cinchona is very beneficial in the disease considered, when the 
palato-tubal muscles are weak, especially, if the patient has been 
subjected to malarial influences. Quinine administered grossly 
for disease caused by malaria produces many an aural inflamma- 
tion. No more beautiful example of the similia doctrine can be 
found in the practice of medicine, than the relief of sudden at- 
tacks of hyperemia of the ear and tinnitus by Cinchona. The 
medicine may be used with advantage as an intercurrent remedy, 
during the treatment of proliferative and other cases, but cannot 
be expected to have the deep-acting powers of Arsenicum iod. 
and Kali hydriod. 

Hydrobromic acid was introduced to the profession by Dr. 
‘Woakes, of London, as an efficient medicine for nausea, headache, 
vertigo, pulsating tinnitus, falling down, and other symptoms 
usually considered as Ménitre’s disease, as well as for deafness, 
supposed by him to depend upon paresis of the tensor tympani 
muscle, 

He thinks that it increases the inhibitory action of the third 
cervical sympathetic ganglion, causes contraction of the blood- 
vessels to which its vaso-motor neryes are distributed, and thus 
relieves pulsating tinnitus, ete., by diminishing hypersemia of the 
labyrinth and other parts. The Eustachian tube and tympanum 
must be restored to as near a normal state as possible, before one 
can expect the best effects of the medicine. It is recommended 
in doses of myxv, well diluted in water, and taken every four 
hours. 

I wished to verify the action of the medicine, and took a few 
drops of the acid in water, at intervals during the day, until I 
had swallowed half a dram. The taste was strongly acid and 
unpleasant, and the effects disagreeable. I experienced dryness 
and puckering in.the throat, followed later by a decided sense of 
constriction in the pharynx, neck, and chest. It seemed as if I 
was about to have asthina, yet, the breathing continued uninter- 
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rupted and rhythmical. My face and head were hot, my brain 
had a dull ache, and waves of heat occasionally rushed over my 
face and neck, but the skin did not show any increase in vascu- 
larity: There was a decided ringing, non-pulsating, bilateral 
tinnitus, and a slight vertigo, when I moved my head much up 
or down, came on in the latter part of the day. My stomach 
was somewhat irritated by the acid; the heart beats were accel- 
erated and excited into palpitation, and my arms had a dragging 
heaviness and dull aching, which made it seem as if they were 
not part of the body. 

T have felt these same symptoms frequently, when I have been 
tobacco poisoned by too many cigars, but at the time of testing 
the acid I had not used the Indian solace for several months. 

The next day, some irritability of the stomach and heart, and 
heaviness of the arms remained, and, the third day after, the 
pathogenetic symptoms had all ceased. 

It is evident from this rough proving, that Hydrobromic acid 
will become a valuable remedy when its power shall have been 
better defined. 

I think the dose recommended by Dr. Woakes much too strong. 
Ihave employed the medicine diluted in water, in drop doses 
every three hours, and relieved tinnitus, nervousness, and cere- 
bral strain quite promptly. 
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CHAPTER IX. 
ELECTRICITY IN AURAG DISEASE. 


Exectricity has been mentioned already as a means of treat- 
ment of certain conditions connected with aural disease. Electric 
currents pass through the ear, stimulate the mucous membrane 
and nerves, and excite contraction in the tympanic muscles. 

The therapeutic value of electrization in chronic inflammation 
of the Eustachian tube and tympanum is undoubted. Stimula- 
tion of’ the labyrinth and auditory nerve, also, results from eleo- 
trization, but the extent and value of this is still eub judice. 

Dynamic electricity, generated by the chemical action of certain 
fluids upon carbon and metal plates, is almost exclusively em- 
ployed in medical practice. 

A Constant battery is one in which fouling of the plates is re- 
duced to a minimum, and thus their polarity and consequent 
power are maintained for some time unchanged. 

An Tnconstant battery is one in which the plates become coated 
and foul, by which their polarity and power are gradually reduced. 
This necessitates frequent cleaning and repairs. 

A Constant Battery consists of : 

1, A metal which is attacked, and at the expense of which the 
electricity is produced ; this is generally amalgamated zinc, aud 









the wire from it is the cathode, or negative pole, of the battery. 

2. A fluid, which attacks the zinc, and is usually dilute sul- 
phuric acid. 

3, A porous diaphragm or jar containing the zinc and dilute 
acid. 

4, A depolarizing fluid, usually a solution of sulphate of 
copper, in another vessel surrounding the porous jar. 

5. A collector which is not attacked, such as carbon, copper or 
ving fluid, the wire from which 
is the anode, or positive pole, of the battery. 








platinum, immersed in the depola 
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soft iron wire placed longitudinally. This induction cylinder 
consists of two primary coils of No, 22, and two secondary coils 
of No. 32 wire. Around the cylinder thus made there is a hollow 

ic draw-tube called the graduator. At one end of the 
heliacal combination, a delicately balanced rheotome, or current 
breaker, which is moved by the fitful magnetized core, is placed 
in the circvit, and the helices are connected by wires with posi- 
tive and negative poles. The primary Galvanic current from 
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the battery passes to the inner helix, and excites, as the eurrent 
is broken and closed, to-and-fro currents of electricity of increased 
intensity in the outer helix, This ix conducted by wires to the 
proper poles under the name of the induced, secondary, or Fa- 
racic current. 

When one possesses a Iange primary current buttery, either 
constant or inconstant, one or two of its cclls may be connected 
with an induction apparatus npon a stand or cabinet. OF course, 


Me 


462 THE HUMAN BAR AND ITS DISEASES. 


this could not be easily transported ; therefore, it is preferable to 
have one of the excellent instruments, manufactured by the Gal- 
vano-Faradic Company, which consists of two Grenet elements and 
accessories, arranged compactly in a moderate-sized, walnut box. 
The cells are clamped in position, have close-fitting, vulcanite 
covers, or hydrostats, to prevent the fluid spilling, and can. be 
used singly or combined. By pulling up a jointed, brass stem to 
which the plates are fastened, and bending it over, the carbon 
and zines are raised and kept out of the fluid, when not in use. 

The moderate primary current from these elements can be util- 
ized by connecting the electrodes directly with their binding posts. 
There is a hole upon the platform, however, for the rheotrope, 
which when in position gives an interrupted primary current. 
Another hole upon the platform for the rheotrope gives the in- 
duced interrupted current. 

There is the usual rheotome for moderate or rapid interrup- 
tions. The intensity of the induced current can be augmented 
by pulling out the regulator. 

The whole apparatus is inclosed in a box, having a lock, hooks 
and handle, and can be carried about without fatigue, or any 
danger of the cells slopping over. 

In my opinion, the primary current of this machine is about 
as strong as a physician should venture to use about the ears and 
head, unless he has made a careful study of electricity, and had 
considerable practical experience with batteries and their appur- 
tenances. 

The secondary, or induced current, ranges from gentle im- 
pulses to violent and unbearable shocks, according to the position 
of the regulator, and whether one or more cells are used. Though 
this current is not entirely devoid of danger, the irritation of the 
sensory nerves caused by it is greater than by the primary cur- 
rent, and furnishes a sort of warning against excessive use. 

Dr. Butler says, “ No one should think of using electricity, in 
any form, on the ear, without the use of a rheostat,” but I think 
this assertion is rather too sweeping. It is certainly necessary to 
use the mildest currents at first, and to increase the strength cau- 
tiously, while paying the closest attention to the manipulation 
and the patient’s symptoms. 
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Translated : 

1. Ca. Cl. R’—Cathode, closing, ringing loud. 
2 Ca. D. R. >.—Cathode, duration, ringing. 
3. Ca. O.—Cathode, opening. 

4, An. Cl.—Anode, closing. 

5. An. D.—Anode, duration. 

6. An. 0. R.>.—Anode, opening, ringing. 

This requires further explanation in order to be understood by 
the uninitiated. 

1, When the cathode is at the ear, the anode being some dis- 
tance away from it beyond the middle line of the body, and the 
current closed, the subject hears a loud noise, generally a ringing 
sound. 

2. In the duration of this current, the ringing gradually di- 
minishes and finally ceases altogether. 

3. When this circuit is broken by removing the cathode, no 
sound is caused. 

4. When the current is reversed, and the circuit is closed by 
applying the anode to the ear, no sound is produced. When the 
electricity is of high intensity, a slight ringing may be experi- 
enced, 

5. In the du 

6. When this 
and transient ringing is experienced, corresponding to that of 
No. 2. It is well to remember that the ringing may be replaced 
by the various sounds already mentioned, so that the term noise 
would express the reaction more accurately for all cases. 

‘The reactions are modified by the experiment alone. 

Ka. S. is stronger after An. S., and continued some time in- 
creases the reaction of the nerve. An. O. ringing increases with 
the intensity of the current and its longer duration. 

Dr. Butler says, “ This formula is nothing more than the Gal- 
vanic reaction upon healthy auditory nerves. Why its cor- 
rectness should ever be questioned by any one who has thoroughly 
and honestly tested it, I am at a loss to discern.” 

It is evident the Galvanie current furnishes another means of 
diagnosing disease of the car, Any alteration in the formula 
signifies a morbid condition of the auditory apparatus. ‘The 
Galvanic reaction serves to confirm aural disease, which is ap- 











tion of this current, no sound is heard. 
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parent by other methods of examination, but it is especially val- 
uable in diagnosis of morbid conditions of the labyrinth, auditory 
nerve, and brain. 

It is curions that in some cases, when the cathode is applied to 
one ear and the formula is tested, the other ear responds by sen- 
sations at the time when the first ear gives no reaction, just as if 
it were under the influence of the anode. This second series is 
called an inverted, or paradoxical formula. I present an exam- 
ple given by Brenner. Nine cells were used : 


Right Ear Healthy, with Cathode. 
Ka. 8. KI’,—Loud ringing. 











Ka. D. Kl. >.—Ringing gradually Ka, D.—No sound. 
ceasing. 
Ka. 0.—No eound. Ka. 0. Kl.—Binging. 
An. 8.—No sound. An. 8. KV.—Loud ringing. 
An. D.—No sound. An. D. Kl. >.—Ringing gradually 
ceasing. 
An. O. Kl.—Slight ringing. An, 0.—No sound. 


This inversion is frequently presented, when there is hyperss- 
thesia of the nerve submitted to the cathode, with exaggeration of 
its normal reactions. 

A case of chronic inflammation of the tympanum with deaf- 
ness and much tinnitus, subjected to twenty cells, gave the fol- 
lowing: 

8. KI’.—Lond ringing. 
D. KI. © .—Ringing continuous. 





| 0. Kl. >.—Ringing gradually diminishing. 


A similar case tested with ten cells gave: 


Ka. 8. Kl/.—Loud ringing. 
Ra. D. Kl. «0.—Ringing continous. 








‘An. 0. Kl. >.—Ringing gradually ceasing. 


Another case with chronic inflammation of the tympana, opacity 
of the membranes, and deafness of many years duration, under 
twenty cells gave: 
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Ka. 8.—Chirping. 
Ka. D.—Short chirping. 
Ka. 
An. 
An. 
An. O.—Indefinite sounds. 

Beard and Rockwell report testing an ear, that had been cured 
of perforation of the membrana tympani and purulent inflam- 
mation of the middle ear, with restoration of normal hearing. 
The patient was a young man, and eight cells were employed. 





Ka. 8.—Some rumbling: 
Ka. D.—Some rumbling. 
Ka, O.—No sensation. 





An. 0.—No sensation. 

This reaction proves that the ear was not fully restored. 

In these examples, the deviations from the normal formula have 
been mostly printed in italics. 

Brenner and others consider the Faradic current useless for 
these tests, and recommend the Galvanic current of two to twenty 
cells, The rheostat is necessary, if a current of high intensity is 
employed, and the external method of applying the electrodes is 
preferable. 

Notwithstanding the apparent simplicity of Brenner’s method 
of diagnosis, its practice is beset with many difficulties. Success 
will attend only the most careful and scientific manipulators and 
the coolest and closest observers. 

Whether the clectrie current acts upon the auditory nerve 
, through the tympanic mus- 
cles or by direct, deep passage of the electricity, I shall not stop 
to discuss. Probably the nerve nfluenced in all these ways, 
but the last is the most potent in awakening sensations. 

Evectriciry ty Disrase.—There is considerable difference 
of opinion among aural surgeons in regard to the value of elec- 
tricity in diseases of the ear. 

French and German physicians look upon it as almost indis- 
pensable, but I heard a German, even, in one of the most cele- 
brated aural clinics in the world, say, “ Eine Galvanische Batterie 
ist ein schiines Spielzeug fiir Kinder.” English and American 
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Paralysis of the facial nerve and chorda require the Gal vaniccur- 
rent, with the electrodes applied nearly in the course of the main 
trunk, The anode may be placed over the stylo-mastoid foramen 
or in the auditory meatus, and the cathode in front of the masseter 
muscle. The current may be reversed occasionally. 

Hyperesthesia, torpor, and paralysis of the auditory nerve are 
best treated by the Galvanic current, with the cathode in the 
meatus, and the anode upon some part of the other side of the 
body. 
Labyrinthine disease with deafness should be subjected to the 
same treatment. The so-called nervous deafness belongs under 
torpor of the auditory nerve, though generally there is more or 
less disease of the tympanum. 

Chronic inflammation of the tympanum with attendant changes 
may be experimented upon with both the Galvanic and Faradie 
currents. The anode should be in the Eustachian tube, and the 
cathode in the meatus or upon the mastoid process. The current 
may frequently be reversed to advantage. 

Contraction, paresis, and paralysis of muscles demand the Far- 
adic current, with the cathode upon the velum or in the Eusta- 
chian tube, and the anode in the meatus. If symptoms are not 
ameliorated, the current should be reversed, and in obstinate 
cases the Gulvanie current tried. 

Dr. Houghton, of New York city, reports a case of paresis 
cured by the Galvanic current. The anode was placed in front 
of the auricle and the cathode behind the angle of the lower jaw. 

These directions will serve to guide the novice somewhat in his 
use of electricity in aural diseases. If no improvement follow 
a given method of application, it would be advisable to reverse 
the current by turning the rheotrope, and should one kind of 
electricity prove useless, the other ought to be tried before aban- 
doning an agent that has proved so potent for good in the hands 
of trustworthy and able physicians, 

The reader can follow up this subject with pleasure and profit 
in A Tert Book of Electro-Therapeutics and Electro-Surgery, by 
John Butler, M.D., L.R.C.P.E., ete.; and in A Practical Trea- 
tise on the Medical and Surgical Uses of Electricity, by Drs. Beard 
and Rockwell. 
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CHAPTER X. 
THE INTERNAL EAR. 


Tae Internal Ear is more delicate and complex than any other 
portion of the auditory apparatus, and almost inappreciable path- 
ological changes in its soft tissues are sufficient to diminish or 
destroy audition, and to cause decided constitutional disturbances, 
There is no doubt that the labyrinth has its own primary diseases, 
but a larger proportion are secondary to affections of contiguous 
tissues in the tympanum and the cranial cavity. 

The labyrinth is situated so secluded from sight and touch, 
that it is difficult and in some cases impossible to arrive at an 
accurate diagnosis of its morbid conditions. In consequence of 
this, some writers upon aural diseases either pass over this divi- 
sion of the subject hastily and discreditably, or mix their descrip- 
tions, to the confusion of the student, and the demoralization of 
classification. 

It is important to rescue this department of otiatrics from neg- 
lect and confusion, and, by avoiding profuse speculative theories, 
to make scientific facts more prominent, 

Allusions to labyrinthine and intracranial affections have been 
made frequently in connection with diseases of other parts of the 
ear in previous chapters. It will be necessary for the reader to 
refer to these for information upon the slight disorders of func- 
tion of the auditory nerve and brain, often sympathetic and tran- 
sient, and for fracture, hyperostosis, and caries of the temporal 
bone. 

Diseases of the internal ear are rare, relative to those of the 
middle and external ear, and one may practice many years and 
only see a few cases. The observer must be well read in general 
medicine, particularly in nervous diseases, in order to appreciate 
the significance of symptoms belonging in common to the audi- 
tory nerve and brain. 

Diseases of the internal ear I have classified as follows: Ans- 

a1 
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mia, Hyperaimia, and Inflammation, including nervous deafness, 
Méniére’s disease, and paralysis from concussion. 

Anemia.—This condition of the labyrinth may exist alone or 
be associated with the same disorder in the brain and general 
system. There is a deficient supply of blood to the internal ear, 
or the blood is deficient in red corpuscles and other nutritive ele- 
ments. This latter state would be better expressed as hydremia, 
but this word has not been permitted to replace the former term, 
which holds right of possession in all our medical works, and 
still conveys an exact meaning. 

Anzmia of the labyrinth has a variety of causes. Jt may bea 
consequence of pressure upon the fluid contents by depression or 
thickening of the membranes of the round and oval windows from 
tympanic disease ; of narrowing of the auditory artery by end- 
arteritis, pressure from hyperostosis of the temporal bone, or 
intracranial tumors; of occlusion of the artery by an embolus; 
of aneurism of the basilar or carotid artery; of reflex action 
through the sympathetic, or vaso-motor nerves, from disease of the 
spinal cord and other organs; or of general ansomia and debility, 
arising from mental exertion, anxiety, hemorrhage, and severe 
constitutional disease. 

Some of these causes will ultimately induce more serious dis- 
orders in the car than simple anemia, which is either temporary 
or antecedent to other morbid states. 

A symptom of anemia of the labyrinth is tinnitus like the 
soughing of wind through the trees, the distant roar of the ocean, 
the murmurs of a conch shell, and sometimes like sharper and 
rougher sounds. : 

‘The sounds are generally low and continuous, but may be aug- 
mented with every heart-throb by sounds of arterial pulsation. 
In general anemia, the well-known bruit of the jugulars causes 
a characteristic humming tinnitus when there is disease of the 
tympanum, but the tinnitus of labyrinthine anaemia is different. 
Those who become insensible from syncope, suffocation, and 
anesthesia experience and can describe it. In such cases, it is 
loud and tumultuous; in anemia of the ear per se, it is softer 
and less constant. 

Another aural symptom is temporary or permanent impair- 
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Ferrum will prove efficacious in general anemia and chlorosis; 
Arsenicum when there is a dartrous diathesis, accompanied by 
much irritation and debility ; Calcarea phos. for strumons and 
delicate constitutions ; Mercurius and Kali hydriod. for syphilis; 
and Cinchona in malarial cachexia, and great debility following 
hemorrhage and constitutional diseases. 

Inflation ought to be performed occasionally, and every two 
or three days a little vapor of sulphuric ether sent through a 
catheter into the tympanum to stimulate the local circulation. 
The hot aural douche may be employed a few times, and benefit 
may be derived in some cases from keeping the patient at rest in 
a recumbent position. 

The Galvanic continuous current ought to be used daily for 
five minutes, placing the cathode in the meatus and the anode 
upon the other side of the neck or in the opposite ear. 

The current must be very weak at first, and then gradually in- 
creased as the patient can bear it. It is safest in such cases to use 
a rheostat in the circuit. 

T have had two cases of anemia of the labyrinth in which the 
diagnosis could not be questioned, though probably in both there 
was coexisting anemia of the brain. 

Case I—A lady, who had a good constitution and excellent 
health, and was on the shady side of sixty years, went through a 
severe attack of diphtheria, and suffered during several months 
following from the consequent debility. 

The patient came to me for peculiar sensations in her ears. 
She said when she went about and went up and down stairs, she 
frequently experienced a sensation as if something fell in her 
ears, then a distressing roaring would intervene, and a slight de- 
gree of vertigo ensue. The first attack startled her so that she 
threw herself forwards upon a sofa, and the symptoms immedi- 
ately ceased. She said she did not feel faint or nauseated, and 
did not lose consciousness in the least. The experience gained 
the first time enabled her to conquer subsequent attacks. When- 
ever the same symptoms returned, she would bend herself for- 
wards until the trunk was horizontal and relief would immedi- 
ately follow. 

The patient said she felt tolerably strong and went about, not- 
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withstanding the unpleasant consequences, and so she was very 
frequently making profound salaams to the furniture and people 
at unexpected moments. The nose, pharynx, and Eustachian 
tubes were healthy; inflation of both tympana was easy ; the ex- 
ternal canals and membranes were a little dry, and the tympana 
seemed only affected by the desiccation and contractions of se- 
nility. 

The fork was heard equally well by both ears per ossam, and 
Hw. 36 upon either side. 

Her health seemed good, but there were some symptoms of 
dyspepsia, and the circulation was feeble. 

I blew ether into the tympana, applied diluted glycerine to the 
drum-heads, and gave Nux vom. to be taken before, and a powder 
of Quinia sulphate after meals, Improvement was rapid, and 
the aural sensations ceased within two weeks. 

Case II.—A man, about fifty years old, of fair development, 
and good constitution, had a severe attack of typhoid fever, ac- 
companied by much deafness of the labyrinthine variety. There 
was roaring in the ears, but there had been no acute affection of 
the tympanic structures as far as known. Convalescence from 
the fever was slow, and the patient was confined to his room in 
bed most of the time for four weeks after the disease had run a 
typical course. 

Tinnitus had then ceased in the right ear, but persisted in the 
left, whenever he took a vertical position. This would come on 
as soon as he sat up in bed, or got out in his easy chair. It was 
of the character of a steady roaring, which he compared to that 
produced by wagons rolling over a paved street. There was a 
very little vertigo, but he complained of the noises as very dis- 
tiessing. 

The patient was anemic and feeble; his pulse was thready and 
weak, and his appetite poor. Both ears presented the typical 
symptoms of chronic inflammation of the tympanum. The 
drum-heads were yellowish-gray, thickened, and opaque; the 
malleus handles were slightly drawn inwards; the pharynx 
was tolerably healthy ; the tubes opened well to inflation, which 
moved the drum-heads out moderately. The right ear had 
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Hw. 4%; the fork upon the vertex was heard by both ears, but 
better upon the right side. 

I prescribed Cinchona tincture, ten drops in water four times 
a day. There was very little change in the condition after a 
week’s treatments, and I then ordered Quinia sulphate } gr. four 
times a day. In one week, the aural symptoms had ceased, and 
the patient was discharged. 

Hyperemia.—This condition of the internal ear frequently 
coexists with tympanic disease, and with disorders of circulation 

, in the cerebrum. The amount:of blood in the labyrinth is in- 
creased beyond the normal; the blood may be in active circula- 
tion, coming in and passing out rapidly, or the currents may 
move slowly, leaving stagnant foci here and there. Both condi- 
tions may produce pressure upon the filaments of the auditory 
nerve, and thus give rise to nearly similar symptoms. 

The congestion supervenes frequently from slight causes, and 
passes away without doing more damage, than temporarily alter- 
ing the functions of the apparatus. Again, it remains constant, 
induces slow or rapid pathological changes in the membranous 
labyrinth, and causes partial or total deafness. It is the condi- 
tion antecedent to the grave affections of the internal ear, which 
oceur as a consequence of certain constitutional diseases, and 
should always be regarded with suspicion, 

Labyrinthine congestion of a mild grade is produced by both 
acute and chronic discase of the tympanum. 

Anastomosis of the vessels of the mucous membrane of the 
middle and internal ear has been demonstrated by the researches 
of Politzer. Anything that causes hyperemia of the middle 
ear, such as impacted cerumen, furuncles of the canal, injuries 
of the drum-head, sore throat, obstruction of the Eustachian 
tube, etc., will induce corresponding congestion in the deeper 
structures. On the other hand, hyperemia of the brain from 
mental states, hysteria, general debility, mental worry and ex- 
haustion, indulgence in alcoholic beverages, large doses of qui- 
nine, and some other medicines, cause congestion in the labyrinth 
very soon, because of the direct and copious supply of blood to 
the parts through the internal auditory artery. 

Graver degrees of labyrinthine congestion, those which often 
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toms, and response to certain tests. The Galvanic current will 
give an abnormal formula; the fork in most cases will not be 
heard clearly, and the other parts of the ear will show conditions 
not potent to cause such great impairment of auditory power. 

Treatment.—The cause of the hyperemia should first receive at- 
tention, and when this consists of morbid conditions of the middle 
or external ear, of the brain or interior structures, they should be 
removed if possible by treatment of the ear, and by the adminis- 
tration of general constitutional remedies, according to the princi- 
ples already given, and others belonging to general medical art. 

The general health and strength should be raised to the highest 
degree by careful regulation of the physical and mental labor, 
diet, exercise, recreation, and personal habits. 

Of the medicines appropriate for ordinary cases, Belladonna is 
very efficient. It diminishes thé hypereemia of the labyrinth and 
brain often in a surprisingly short space of time. Cinchona has 
a specific action upon the auditory apparatus, and is suitable for 
patients of nervous temperament, who have been subjected to 
mental strain and worry, and, perhaps, exposure to a malarial 
atmosphere. 

Kali bromidum relieves congestion, dulness of hearing, tin- 
nitus, and the uncomfortable, strained, confused feeling of the 
head very promptly. 

Nux vomica suits passive congestion in spirit-drinkers. It 
stimulates the vaso-motor nerves, causes contraction of the blood- 
vessels, and thus relieves the labyrinthine disorder. 

Ss ie acid has been recommended in tinnitus dependen: 
upon hyperemia, and has proved curative in some cases. 

Conium and Pulsatilla are excellent medicines for a female 
patient with hyperemia depending upon menstrual disturbance. 
Bryonia and Colchicum may prove valuable, when the affection 
is connected with rheumatic or gouty manifestations, 

Kali hydriod. ought to be given, when the history or symp- 
toms point to a possible syphilitic lesion. 

The Galvanic current may be tried as a last resort, when other 





measures are unsuccessful, provided there are no cerebral or other 
contraindications. The anode should be placed in the auditory 
canal and only a weak current employed. 
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Inflammation of the Labyrinth.—Tissues cannot remain long 
in a state of vascular turgescence without undergoing alter- 
ation and proliferation, and the delicate structires of the laby- 
rinth are no exception to the rule. The slightest causes change 
normal cells into pathological ones, and inaugurate processes 
which unchecked go on to pervert function and destroy structure. 
Inflammation is excited in the labyrinth by its local nutritional 
changes, and by morbid influences transmitted from other parts of 
the ear and from within the brain case, and once well started in 
this confined space, its results are most disastrous to audition. 
Congestion, effusion of serum, exudation of plastic lymph, ecchy- 
mosis and hemorrhage, proliferation, fatty degencration, and for- 
mation of pus occur here, as elsewhere, and lead to unique local 
and general symptoms. 

A study of the scanty literature upon labyrinthine disease will 
produce the conviction, that the relation between cause and effect 
cannot ‘be so clearly defined, as in morbid processes in other parts 
of the body. 

The causes of inflammation in the labyrinth are multiple, the 
effects are not constant for the same cause, nor can they be deter- 
mined with certainty in any casc without a post-mortem exami- 
nation of the temporal bone and brain. 

Disease of the tympanum, excessive use of quinine, exposure 
to severe cold, concussions and falls; caries, fracture, rheumatic 
periostitis, calcareous degeneration of vessels, the concretions of 
gout, and syphilitic deposits ; obstruction of the circulation from 
ancurism, embolus, tumors, and heart disease ; apoplectie attacks ; 
the shocks of parturition ; acute tuberculosis, mumps, diphtheria, 
erysipelas, measles, scarlatina, variola, typhus and typhoid fever ; 
hydrocephalus, convulsions, meningitis, and cerebro-spinal men- 
ingitis are all enumerated as causes of internal ear disease. 

One group of causes generally induces congestion and subacute 
inflammation in the labyrinth, which creeps on slowly and insid- 
iously, and gradually diminishes the hearing. The so-called 
nervous deafness from rheumatic periostitis, gouty concretions, 
atheromatous vessels, continuous avocation-noises, large doses of 
quinine, intemperate use of alcoholic beverages, syphilitic de- 
posits, aneurisms, tumors, heart disease, repeated shocks from 
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parturition, and, probably, some of the fevers, is often depen- 
dent upon subacute inflammation in one or all parts of the 
labyrinth, 

There is at first increased sensibility of the nerve to sounds; 
the hearing seems very acute, so that the patient is annoyed at 
some tones, but the ability to hear the voice, watch and fork is 
really below the standard. There is tinnitus of a mild ringing, 
singing, hissing or rushing character at the beginning of the dis- 
order, accompanied by slight attacks of vertigo, and an empty 
feeling in the head. As the disease advances, the hearing grad- 
ually declines; the voice and watch are no longer perceived ; the 
fork upon the vertex is barely distinguished as a muffled tone, 
and the facial nerve gradually alters the tonus of the muscles of 
the face, so that it presents that wistful look so apparent in deaf 
persons. The symptoms will vary somewhat with the stage of 
the discase, the degree of moisture, the electrical state of the 
atmosphere, the amount of blood in; the head, and the health of 
the patient. Before and during storms the hearing power will 
be depressed or lost. Hyperemia of the brain will aggravate 
the aural discase and diminish audition, while an anemic state of 
the cercbral circulation will improve it temporarily. Vertigi- 
nous attacks belong to the morbid condition of the Jabyrinth, but 
they are rendered severe and more frequent by gastrie disorders, 
A person without any aural disease, or with one of mild degree, 
is liable to have sudden and transient attacks of loud tinnitus 
and severe vertigo, owing: to reflex action from the stomach 
through the sympathetic nerves, 

Subacute inflammation in some cases, after doing a certain 
amount of damage to the labyrinth, becomes arrested by removal 
of the cause, by exhaustion of its irritation, or by the superven- 
tion of senile atrophy. I know no other explanation for condi- 
tions that one meets so frequently in practice, where the tympa- 
num is but little if any affected, and the fork is heard very 
faintly, yet, the patient affirms that there has been no increase in 
the deafness for years. 

‘A woman, twenty-five years of age, enjoying good general 
health, was deaf to loud shouts, but heard faintly the sound of a 
large tuning-fork, She said she had had noises in her ears and 
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began to lose her hearing, during a severe attack of measles, 
twelve years before. In six weeks, she could not hear loud voice, 
and she remained locked up from external sounds, until to her 
surprise she heard the fork upon the vertex.. The tubes opened 
readily, the membranes were a little opaque, but the tympana 
were apparently healthy. This seems to be an illustrative case 
of arrest of the labyrinthine inflammation from exhaustion of 
the irritation. 

When the cause continues active, total deafness generally re- 
sulte, as in the case of a lusty blacksmith who applied to me for 
an opinion. He had suffered from proliferative inflammation of 
the tympana, with the usual symptoms of tinnitus, slight vertigo, 
and gradual loss of hearing. The membranes were like chamois 
skin, and adherent to the inner tympanic wall ; the manubria 
were strongly retracted, so that they were nearly “ end-on,” and 
inflation caused no movement or sensation in the ears. There 
was total aural and cranial deafness. The man was and had 
been very healthy otherwise all his life. His history was clean, 
and no diathesis could be established. 

When a patient has tympanic disease, it is not necessary to seek 
farther for a cause of labyrinthine mischief unless very extraor- 
dinary symptoms ensue. When the history and symptoms lead 
to some one of the causes enumerated, it is rational to accept it, 
but one should bear in mind that several may be associated in 
the same case, as atheroma of vessels in gouty persons with heart 
disease ; syphilis in those subjected to avocation-noises ; and qui- 
nine poisoning in those who are habitually intemperate. 

The causes in this first group generally excite the subacute 
form of inflammation of the labyrinth, which may be finally as 
damaging to the hearing as a more severe disease, but some of 
these causes may, also, start an acute inflammation or a destruc- 
tive morbid process of great severity. 

Another group of causes is more likely to excite acute inflam- 
mation, attended by effusion, exudation, hemorrhage, and grave 
pathological lesions. They are purulent inflammation of the 
tympanum ; caries of the bony labyrinth, and fractures through 
its walls; violent concussions, severe cold, embolism, aneurism, 
apoplexia, parturition, syphilis, mumps, diphtheria, erysipelas, 
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measles, scarlatina, and variola; malarial, typhus and typhoid 
fevers; hydrocephalus, convulsions, meningitis, and cerebro-spinal 
meningitis. 

In purulent inflymmation of the tympanum, the membranes 
of the round and oval windows may be destroyed by ulceration 
or accidental puncture, and air and pus gain access to the laby- 
rinth to cause inflammation. Caries and fracture of the bony 
labyrinth generally induce purulent disease in the cavity. Con- 
cussions from reports of firearms, blows, falls, etc., cause sudden 
deafness by paralysis of the nerve from shock, and by causing 
ecchymosis and hemorrhage i in the labyrinth. Loss of taste and 
smell, and affections of the ocular muscles have been observed in 
this connection. Exposure to severe cold has caused sudden and 
grave decline of auditory power. In most cases, the disorder has 
been in the tympanum instead of the middle ear. Embolism of 
the internal auditory and of the basilar arteries has produced 
sudden deafness and atrophic changes in the labyrinth. Aneurism 
of the basilar artery, and intracranial tumors occasionally destroy 
hearing by pressure upon the auditory artery or nerve. 

An apoplectic clot along the course of the auditory nerve or 
within the labyrinth has destroyed the hearing and the integrity 
of the membranous structures. Severe parturition is accompa- 
nied by congestion of the cerebral vessels, and may produce in- 
flammation, effusion or hemorrhage in the labyrinth. 

‘A patient during a rather severe bearing-down pain, felt ot 
heard a loud snap in her right ear, and this was followed by loss 
of hearing, tinnitus, and vertigo. ‘The labor terminated safely, 
the aural symptoms soon disappeared, and hearing gradually im- 
proved. Fifteen years later, I found Hw. 4%, and the fork was 
heard moderately. The membrana tympani was opaque and de- 
pressed, and other symptoms confirmed catarrhal otitis of long 
standing. 

Syphilitie exudations, thickenings or gummata sometimes occur 
in the labyrinth and at the base of the brain, and damage the 
auditory apparatus. There is sometimes paralysis of the facial 
and chorda tympani nerves. I have a man under treatment, who 
has upon the right side a healthy tympanum and dram-head, 
open Eustachian tube, deafness, paralysis of the facial, chorda 
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dilated pupils. In rare cases, faintness and, even, unconscious- 
ness ensue. Other symptoms may be present or some of these 
may be absent, but the clinical picture is unmistakable. 

Méniére’s Disease is a title that has been applied to this group 
of symptoms regardless of their cause. This is an improper ap- 
plication, because Ménidre associated them with a definite path- 
ology. The celebrated Frenchman advanced the following prop- 
ositions, which I quote from Burnett : 

“1, An auditory apparatus, hitherto perfectly normal, may be- 
come suddenly the seat of functional disturbances, consisting in 
noises of a variable nature, continuous or intermittent, and which 
may be accompanied, sooner or later, by a diminution in hear- 
ing. 

“2, These functional troubles having their seat in the internal 
auditory apparatus, may give rise to symptoms which have been 
considered cerebral, such as intense vertigo, uncertainty of gait, 
turnings to the right or left, and falling, and they may be attended 
with nausea, vomiting, and syncope. 

“3, These accidents, which are of intermittent type, are at last 
followed by deafness gradually growing worse, and often the 
hearing is at last suddenly and totally lost. 

“4, All this tends to confirm the belief that the lesion, which 
is the cause of these functional troubles, is in the semicircular 
canals,” 

Burnett says: “ Méniére’s description of an aural disease con- 
tained in these four propositions is extremely comprehensive, but 
from the subsequent researches of many observers it cannot be 
applied to a solitary lesion in the semicircular canals.”* 

Méni2re subsequently restricted the pathological lesion to the 
vestibule and semicircular canals, and Knapp believes it to con- 
sist in a serous exudative inflammation. 

It is well known that the peculiar symptoms occasionally ap- 
pear from irritation in the external auditory canal, various dis- 
eases of the tympanum, gastric disorders, and, rarely, from epi- 
leptic attacks and other cerebral diseases, without there being any 


* The Ear, Its Anatomy, Physiology and Diseases. Burnett, p. 554. 
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lesion in the labyrinth. It may be stated in general that, when 
the group of symptoms mentioned is present in a patient, it 
should be considered an indication of irritation of the semicir- 
cular canals, not necessarily, but, perhaps, involving a pathologi- 
cal lesion. 

The decline in hearing often makes the patient appear stupid ; 
hallucinations of hearing occur sometimes, and the patient can 
hardly be convinced that the sensation has no external objective 
cause ; a tone may be heard double, i. e., as two tones in the same 
ear, several lines and spaces apart (diplacusis monauricularis), or 
one in each ear (diplacusis binauricwaris); one or two peculiar 
sounds may be all that can be distinguished ; the lower tones are 
often heard when the upper are lost; or the patient may be 
locked in eternal silence. A boy had slight inflammation of the 
tympanum from sea-bathing, and knocking a flat stone placed 
over his ear with another stone, in order to get rid of the water 
in the canal. He had paroxysms of pain the same night, during 
which he distinctly heard the knocking sounds repeated over and 
over again, exactly as he had heard them when he had used the 
stones. Recovery followed soon, but left imperfect hearing, 
though the cranial perception was fair. 

The vertigo, tinnitus and loss of equilibrium may be great, 
but the mind remain perfectly clear and active. Again, tempo- 
rary unconsciousness may rapidly follow the aural symptoms. 
Both conditions are seen in mild as well as in severe cases, and 
one cannot base a reliable prognosis upon either. The graver 
eases are occasionally associated with delirium and opisthotonos, 
generally, though not always, indicative of meningitis. ‘The feel- 
ing which impels the patient to turn or fall varies much. If the 
right ear is affected he generally turns towards the left; if the 
left, towards the right. 

Cyon says: “The semicircular canals are peripherical organs 
of the sense of space. The disturbances manifested after a lesion 
of the semicircular canals are due, 

““(a.) To visual vertigo, produced by the discord between the 
space seen and the ideal space. 

“(6,) To the false notions engendered as to the position of the 
body. 
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“(e.) To disorders in the distribution of the innervating force 
to the muscles.” 

The immediate cause is variation in pressure of the labyrin- 
thine fluid, whether induced by external forces or intralabyrin- 
thine processes. 

Longhi says: “The semicircular canals, on account of their 
great sensibility and of their contiguity to the cerebral centres, 
regulate the normal function of the muscular sense of the head, 
and in this way its equilibrium.” 

When they are irritated or diseased, the equilibrium of the 
head and body is destroyed, the sense of space deranged, and the 
body is unstable. ‘This instability is intensified when there is 
irregular action of the ocular muscles, ‘The relation between the 
sense of space and the apparent space is disturbed in certain 
oculara ffections, notably in astigmatism, and some persons with 
this anomaly auffer from vertigo and incodrdination of muscles, 
though aural symptoms may be entirely absent. 

The pathology of diseases of the internal ear has been well 
worked up by aural specialists. 

Simple irritation induces hyperemia and probably slight ef- 
fusions, which disappear and leave the hearing about normal. 
Total inactivity of the conducting apparatus is said to cause 
atrophy of the auditory nerve. Light attacks of inflammation 
produce an infiltration of lymphoid corpuscles, described by 
Moos in caries of the bone and in affections of the tympanum 
during the continued and eruptive fevers. 

Chronic inflammation causes thickening and atrophy of the 
membranous labyrinth, connective tissue development on the sac- 
cule and utricle, stuffing of the cavities with a thick yellowish- 
white or soft reddish mass, deposits of corpora amylacea and lime 
crystals, decrease or increase of otoliths, the occurrence of calci- 
fication, ossification and hyperostosis, collections of pigment and 
cholesterine, diminution or increase of the endo-lymph sometimes 
changed into a hemorrhagic fluid or an opaque jelly-like sub- 
stance, atrophy of the auditory nerve, and fatty degeneration of 
the organ of Corti. 

Acute inflammation induces effusion, ecchymosis, hemorrhage, 
and purulent infiltration. Pus passes from the brain to the laby- 
rinth and vice versd. Eochymoses in the membranous labyrinth 

32 
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have been found after continued fevers, variola, and acute tuber- 
culosis. Hemorrhages have been noted after fracture of the bone, 
severe contusion of the skull, atheroma of the arteries, heart and 
kidney disease, acute tuberculosis, typhoid and typhus fevers, 
scarlatina, measles, mumps, gout, and syphilis. 

Intracranial diseases destroy the integrity of the nerve. 
Atrophy of its fibres results secondarily from disease of the cere- 
bellum, fourth ventricle, medulla oblongata, spinal cord, and 
from cerebral apoplexia, atrophy, softening, and hydrocephalus. 

Tumors of various kinds occur in the labyrinth and upon 
and along the trunk of the auditory nerve. Tubercle, psam- 
moma, neuroma, fibroma, sarcoma, and gumma are occasionally 
found pressing upon the nerve and Invading its neurilemma either 
in the labyrinth or within the cranial cavity. 

“In seventy-seven cases of tumor of the cerebellum, disturb- 
ances of hearing occurred seven times; in twenty-six cases of 
tumor of the pons, they occurred seven times; in twenty-seven 
cases of tumors of the middle lobes, three times ; on the other 
hand, no disturbances of hearing occurred in twenty-seven cases 
of tumors of the anterior lobes, in fourteen of the posterior 
lobes, and in four of the fourth ventricle. 

“Tumors of the cerebellum not infrequently produce bilateral 
total deafness, beginning first on the side corresponding to the 
tumor ; and this bilateral deafness may occur even in cases where 
a direct pressure of the tumor on the nerve trunk of the second 
ear, or on its nucleus in the medulla oblongata, is utterly impos- 
sible, and where other symptoms of paralysis of other nerves of 
the brain or spinal cord on the second side are, also, wanting. 

“Very continuous and laborious work is still needed in order 
to throw more light anatomically on cerebral deafness. After 
previous hardening of the brain, the whole region where the cen- 
tral ganglia lie from which the fibres of the acusticus arise must 
be successively dissected.”* 

Diagnosis of inflammation of the labyrinth and its complica- 
tions is made from the history, the subjective and objective symp- 
toms. In mild cases, the symptoms may leave one in doubt 


* The Pathological Anatomy of the Ear. Schwartze, pp. 172-174. 
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was present, but I suspected syphilis. The right ear heard loud 
voice, left car heard nothing. The right drum-head was depressed, 
opaque, non-adherent ; the ear was easily inflated through its 
tube, and the tuning-fork was heard moderately well upon the 
mastoid, but not on the vertex. The left drum-head was opaque 
and partially adherent; inflation was impossible; the fork was 
not heard upon the vertex or mastoid. A diagnosis of chronic 
inflammation of both tympana and of the left labyrinth was easy, 
and the connection between the loss of equilibrium, the gastric 
symptoms, and the aural affection was much more evident than 
in most cases. 

I saw a young lady, in 1875, in consultation with Dr. F. F. 
Rowland, of Media, Pa. She had had transient attacks of ver- 
tigo and staggering gait, with declining health for months. Amen- 
orrheea, nausea, vomiting, and great general debility were present. 
She had been treated for amenorrhcea and supposed gastric ulcer. 
Finally she took to her bed, the vomiting was frequent, the dis- 
turbance of equilibrium was great, but the mind continued clear. 
She had hyperesthesia of the auditory nerves, could not bear 
noise, became distressed at some young ladies singing across the 
street, and had temporary att of diplopia, 

I was impressed with the fact that the significant aural anp 





ocular symptoms had not received the consideration they deserved, 
on account of the prominence of the gastric symptoms and the 
accompanying anemia and amenorrhea. Investigation revealed 
slight deafness and tinnitus, and a deviation of the axes of the eyes 
to the right side, and a study of the gastric phenomena convinced 
me that the frequent attacks of vomiting were of ccrebral origin. 

The lady had inherited a strumous constitution, and this in 
conncetion with the other phenomena led me to make a diagnosis 
of tuberculous tumor at the base of the brain, I suggested an 
ophthalmoseopic examination of the eyes, but never had an op- 
portunity of making it, as my diagnosis was not accepted. 

The post-mortem examination revealed a glioma the size of a 
pullet’s egg, snugly ensconced in a depression in the base of the 
left lobe of the cerebellum. 

‘The prognosis in inflammation of the internal ear and its com- 
plications should always be guarded. The lighter affections may 
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pass away, even, when the characteristic symptoms of Méniare 
have been violent. The prognosis is favorable, when deafness 
has resulted from hysteria, mental exhaustion, anxiety or general 
debility. 

The effects of quinine, parturition strain, moderate concussion, 
exposure to cold, diphtheria, mumps, gout, and syphilis are not 
necessarily permanent, and scientific treatment may restore the 
labyrinth nearly to its wonted functional activity. 

Nervous deafness from the eruptive and continued fevers fre- 
quently disappears under treatment, and the labyrinth returns to 
nearly a normal state. 

When the inflammation is secondary to tympanic, cranial or 
visceral disease, the result will depend upon the success in treat- 
ing the primary affection. Chronic proliferative and purulent 
inflammation of the tympanum, periostitis and hyperostosis of 
the temporal bone, atheroma of the vessels, and heart disease, are 
likely to cause permanent lesions. 

The sudden occurrence of total deafness indicates effusion or 
hemorrhage in the labyrinth, or a grave cerebral apoplexia, and 
isof badomen. Inflammation from fracture, caries, purulent in- 
filtration, acute tuberculosis, peculiar convulsions, and simple and 
cerebro-spinal meningitis, are generally destructive of hearing, as 
well as dangerous to life. Lastly, when there is embolism, aneur- 
ism, cerebral tumor, apoplexia, hydrocephalus, cerebral mollities, 
in connection with great deafness and other aural symptoms, no 
just expectation of improvement in audition can be entertained. 

Treatment.—The therapeutics of internal ear diseases will fur- 
nish the solidist and the humoral and neuro-pathologist with a 
limitless field for investigation and experiment, As in all other 
morbid affections of the body, it is more important to regulate the 
patient’s diet and personal hygiene. The weak and anemic must 
be well nourished and stimulated, the strong and plethoric dieted 
and depleted. Both should be protected from everything known 
to aggravate aural diseases, as cold, dampness; imprudent sea- 
bathing, continuous loud noises, excessive mental labor, excite- 
ment, anxiety, the inordinate use of tobacco and alcoholics, fre- 
quent child-bearing, residence in a malarial region, and taking 
large doses of quinine. 
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The sudden occurrence of Ménitre’s characteristic symptoms, 
without any demonstrable disease of the ear, may be regarded as 
functional, and treated with a small blister upon the mastoid, and 
the administration of Kali bromide, Conium, Amy] nitrate, Phy- 
sostigma or Cinchona, according to the special indications. 

The slowly progressive subacute inflammation of the internal 
ear from disease of the tympanum demands treatment of the latter 
condition, according to directions already given. 

If the patient has a gouty diathesis, and periostitis of the tem- 
poral bone is suspected, nitrogenous food ought to be restricted, 
much out-of-door exercise taken, and Bryonia, Colchicum, Kali 
hydriod., Lycopodium, and Natrum salicylicum tried successively. 

When quinine, menstruation, parturition, and other causes have 
brought on or increased labyrinthine congestion and deafness, 
Belladonna, Kali brom., Natrum brom., Acid. hydrobromie. will 
prove effective medicines. 

Sudden deafness from exposure to severe cold and from con- 
cussion and convulsions should be treated at first by hot aural 
douches, and Aconite or Belladonna. After awhile, Kali hy- 
driod., Strychnia sulph., and the Galvanic current may promote 
absorption and stimulate the nervous apparatus. 

When the aural affection seems to be connected with disturb- 
ance of the circulation from heart discase, the patient should be 
kept quiet, and Aconite, Cactus grand., Digitalis, and Spigelia 
used pro re nata, 

Disease of the labyrinth caused by embolism, syphilis, apo- 
plexia or tumor requires the steady administration of palpable 
doses of Kali hydriod. and occasional intercurrent remedies. If 
syphilitic affection has been recent, Mercurius should be given in 
place of the former, which suits the latter stages better. 

‘Aneurism can rarely be diagnosed as a cause of aural disease. 
I saw a case of suspected ancurism of the carotid at its junction 
with the circle of Willis. A squeaking sound synchronous with 
the pulse distressed the patient, and was heard by auscultating the 
temporal region. There were no other symptoms apparent. No 
treatment was advised, the sound gradually ceased, and the child 
grew and remained well some years, until I finally lost sight of 
him. 
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general treatment by means of careful alimentation and the ad- 
ministration of Ol. Morrhus and Calcarea phos. holds out the 
only hope of improvement. 

Hydrocephalus causes a slow accumulation of fluid in the 
labyrinth and the sheath of the optic nerve, and deafness and 
blindness are sometimes late sequele of the disease. Anything 
that will diminish the intracranial dropsy will improve the aural 
condition. Apis, Apocynum, Bryonia, Digitalis, Kali hydriod., 
Mercurius, and Pilocarpin will probably do all that any medi- 
cines can. 

The torpor caused by the effusions or vitiations of typhoid 
and typhus fevers requires Cinchona, Nux vomica, and the Gal- 
vanic current. . 

Mumps, measles, scarlatina, erysipelas, and diphtheria cause 
disease of the labyrinth rarely, through a morbid process set up in 
the tympanum, though it is not unusual that the impulse comes 
from cerebral states accompanying the diseases. The middle ear 
if in a morbid state should be restored to as healthy a condition 
as possible. Any cerebral hyperemia present must be reduced 
by cold applications to the head, and the administration of medi- 
cines. If the loss of hearing is sudden, use cold applications and 
Veratrum viride as already stated, when the constitutional disease 
does not prohibit them, 

When the deafness and labyrinthine mischief have become 
stationary, after the systemic affection has terminated, Mereu- 
rius, Kali hydriod., Kali brom,, Cinchona, Strychnia sulph., and 
stimulation by the Galvanic current offer the most available 
means of relief. Electricity ought to have a trial when the 
nerve responds slightly to the tuning-fork, especially after an at- 
tack of diphtheria. 

Primary inflammation of the labyrinth simulating meningitis, 
and secondary inflammation arising from meningitis, generally 
cause such destruction of the delicate apparatus of the labyrinth 
that little hope can be entertained of successful treatment. When 
not contraindicated, the early stage is best treated by cold appli- 
cations and full doses of Aconite, Belladonna or Kali brom. * 
After the acute disease has terminated and the patient is totally 
deaf, it would be rational practice to produce and maintain for 
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some time a suppurating sore upon the mastoid, and give Mer- 
eurius, Kali hydriod., Quinia sulph., Strychnia sulph., and appli- 
cations of the Galvanic current a fair trial. 

Charcot cured a case of this character by giving Quinia sulph., 
15 grains three times a day for several months. The toxic effects 
of this .powerful remedy must, however, be watched and the 
medicine stopped, if any symptoms of amaurosis supervene, since 
Dr. Griining, of New York, reports a case in which eighty grains, 
administered in ten-grain doses, in a period of thirty hours, caused 
temporary blindn: Though good central vision was ultimately 
regained, the visual fields remained permanently contracted. 

It would be better to give much smaller doses, than to risk so 
terrible a clisaster as loss of sight, and it is altogether probable 
that two grains taken three times daily would do as much good 
as a more ponderable dose. 

The effect of caries of the temporal bone has already been 
fully described, and no special treatment for labyrinthine lesion 
connected with it can do much good. The caries requires all our 
surgical skill and therapeutic resources, because it is not merely 
a question of danger of loss of hearing, but of death, if not im- 
mediately by shock or laceration, a little later, by reactive inflam- 
mation and great degeneration. 

The pathognomonic signs of fracture of the temporal bone are, 
hemorrhage from the ear, a flow of serum, and paralysis of the 
facial nerve. Rupture of the round or oval membrane or a punc- 
ture through the outer labyrinth wall may, however, furnish the 
first two symptoms. The patient should be kept quiet with the 
head elevated, the external ear must be cleansed with water, a 
compress wet with dilute Arnica placed over the seat of injury, and 
Arnica given internally. When reaction and inflammation ensue, 
Aconite or Belladonna should be substituted for the Arnica, and 
the case treated according to general surgical principles. 

Deaf-Mutism.—Consideration of the graver diseases of the 
auditory apparatus naturally leads to some account of that sad 
state of abolition of hearing denominated deaf-mutism. This 
term is not used in its strictest sense, but is understood to include 
cases in which the hearing is so defective, that the individual can- 
not distinguish articulate sounds well cnough to understand 
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roots or trunk of the auditory nerve, and defective development 
of the auditory apparatus. The following pathological conditions 
have been found in -cases of deaf-mutism: ceruminosis; thick- 
ened, depressed, adherent, shrivelled, perforated, and destroyed 
membrana tympani; adventitious bands, thickenings, granula- 
tions, tumors, and purulent products in the tympanum ; anchy- 
losis of the ossicles or absence of one or more of them; hyperos- 
tosis of the inner tympanic wall, and occlusion of the foramina; 
organic occlusion of the Eustachian tubes; cleft palate ; caries 
and sclerosis of the temporal bone; fracture through the laby- 
rinth ; the vestibule full of morbid lymph, pus, caseous matter, 
blood, tubercle, and fibrin ; increase in the quantity of otoliths; 
hyperostosis of the semicircular canals and cochlea ; calcification 
of the lamina spiralis; the auditory nerve softened, hardened, 
degenerated, atrophied, and compressed by exostosis and tumors; 
and disease of the optic thalamus and posterior cerebral lobes, 

Defective development is represented in this connection by the 
external canal stopping short in a cw-de-sac ; the meatus entirely 
closed by bone ; contraction and absence of one or more of the 
osscous semicircular canals ; absence of the membranous semicir- 
cular can rudimentary state of the cochlea; absence of the 
whole labyrinth; and shortening and defect of the auditory 
nerve. 





Diagnosis of deaf-mutism requires some care, and it is more 
difficult in children than in intelligent adults, Taken in a re- 
stricted sense, there should be inability to hear speech or to use 
it to express ideas. Some so-called deaf and dumb can hear 
words shouted into an ear trumpet, and express themselves in 
spoken language, if they have learned it before becoming deaf or 
have been educated in an asylum. 

A degree of deafness in a child, that would not hinder an 
adult from hearing and using speech, will make the former 
specchless, 

Parents or guardians present a child for examination, with or 
without history of aural disease, and say, they believe he cannot 
hear, and they wonder why he does not learn to talk, or why he 





begins to mumble his words and speak indistinetly. 
‘The auditory apparatus should be carefully examined and any 
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* abnormalities noted. Seat the child and have its attention at- 
tracted in one direction by the attendant. Then shout aloud, 
clap the hands, blow a sharp whistle, ring a bell, and snap a cap 
upon a toy pistol behind the patient, taking care to prevent any 
commotion of the air from reaching him, and note the effect of 
these manceuvres. If he starts or looks around suddenly, it may 
be taken as evidence that some hearing exists; if not, he may be 
considered totally deaf. e 

An infant suffering from severe scarlatinal otitis was very rest- 
Jess, and did not respond to shouting and clapping the hands. I 
placed a vibrating tuning-fork of large size to one ear and then 
to the other, the child stopped its movements, “ kept as still as a 
mouse,” and a pleased expression swept over the countenance. I 
accepted these effects as conclusive that the sound was heard. 

With older patients, an ear trumpet and dentaphone should be 
tried ; the electrical formul# compared ; the tuning-fork made 
to vibrate upon the vertex and mastoid process, and questions 
asked and answered in writing or by speech if possible. 

Mutes ought to be silent, but they often use meaningless 
sounds. Children that are totally deaf may utter aloud a few 
monosyllables, but no more importance should attach to this act, 
than to the speech of the educated mute. Neither can be accepted 
as evidence of hearing. Older persons who have learned to 
speak before their affliction, and those who have been educated in 
deaf and dumb institutions, will furnish a history of their disease 
and describe the symptoms accurately. 

Treatment.—Any disease of' the ear that is amenable to treat- 
ment shoul! receive careful attention at the hands of the aurist, 
according to the principles presented in preceding pages. Every 
means of relief should be tried, not only to have all the chances 
of restoring or saving some hearing, but in certain cases to save 
the patient’s life. 

When the vowel sounds or words can be heard even faintly 
by artificial aid, the patient should be furnished with a conversa- 
tion-tube, and the friends directed to exercise the patient’s audi- 
tory apparatus daily by shouting into the instrument, and by en- 
couraging him to repeat the sounds into the tube himself, in order 
to modulate the voice and retain speech, or learn it if necessary. 


502 THE HUMAN EAR AND ITS DISEASES. 


All attempts to use signs should be discouraged, and the voice 
should be exercised as much as possible. There is no doubt that 
the dormant power of some ears can be awakened in this manner 
to sonorous vibrations and both hearing and speech improved. 
Stimulation of muscles and nerves of a paralyzed limb will some- 
times restore physiological action, and it is reasonable to suppose 
the same effects may be produced in the muscles and nerves of 
the ear by systematic and persistent efforts. 

The audiphone should, also, be brought into use, because it is 
in just such cases that it has proved valuable. It has one advan- 
tage over the trumpet. Sound vibrations from it act upon the 
auditory nerve through the bones of the head, as in fishes, and 
thus it relieves the strain upon the tympanic muscles, which is 
very fatiguing. It would be rational to use it in connection with 
the ear trumpet. A training séance may in this way be continued 
longer than when only the trumpet is used. 

When a patient cannot be made to hear the vowel sounds by - 
means of a trumpet or audiphone, and it is evident that the 
auditory apparatus is greatly disorganized, or not properly devel- 
oped, the parents should be informed that there is no hope of 
improving the hearing, and that measures should be taken to have 
the patient educated in an asylum. 

It ought to be the province of the aural surgeon to advise the 
public in regard to methods of education of deaf mutes, but 
persons are not willing to accord him this right; they take the 
advice of the laity in preference to his, and often fail to send 
their wards to the best institution. 

A deaf mute should possess a normal throat and vocal organs, 
a fair degree of intelligence, and good health, in order to master 
the details of the best system of education. The special training 
should commence not later than seven years of age, and about 
eight to ten years will be required to learn to speak, and to rec- 
ognize what others are saying, by lip reading and observation of 
the act of vocalization. 

There are three systems of educating deaf mutes : 

1, Finger talking, or dactylology, and sense of sight. 

2. Imitation of articulation, and lip reading. 


DEAF-MUTISM, 503 


3. Visible speech, or phonetic writing, and observation of the 
parts employed in speaking. 

Dactylology is the system of communicating by signs; each 
letter of the alphabet is represented by a different position of the 
fingers, and by combining these, words are spelled rapidly. 

‘This system was until recently the only one taught in England 
and the United States. Very few people understand the finger 
signs, and the mute is, therefore, unable to communicate with 
many persons except by writing, which is often inconvenient. 
The vocal organs remain inactive, and this predisposes to disease 
of the lungs. 

Imitation and lip reading is a method of educating the deaf 
and dumb, which, though first originating in England, has been 
most extensively employed in Germany for many years. It is 
now taught to some extent in all European countries and in the 
United States, and is considered by those who have made the 
education of these unfortunates a study, as the best system ex- 
tunt. 

Children are early taught by imitation and observation to 
employ spoken language, and to understand it by watching the 
movements of the lips of the speaker. 

All artificial signs are forbidden, as tending to distract atten- 
tion and hinder the progress of the student. Close attention, and 
cultivation of the inherent power of imitation in the child are 
requisite to success, and Dalby says, “The mute's alphabet is 
more correct and less arbitrary than our own.” 

The great advantage that one educated by this system possesses 
is, that he can go out into the world and understand what is said 
to him, while he is able to converse in language common to all. 

Burnett affirms that “English mutes thus instructed have 
learned to talk not only their own language, but the Freoeh and 
German.”* 

Visible speech, or phonetic writing, and cbsirvation, advocated 
by Dr. Bell, consists in an amplification of the lip method, which 
the student is made to understand by drawings of the lips, tongue, 
palate, and larynx, in the various positions in which they must 


* The Ear, Its Anatomy, Physiology and Diseases, p. 608, 


504 THE HUMAN EAR AND ITS DISEASES. 


be placed to utter vocal sounds. ' With this knowledge, comes 
the ability to recognize spoken language by observatian of the 
face and throat, and the deaf mute is thus brought into commu- 
nication with his fellow-men, It is thought by those qualified to 
judge, that this system is more easily taught and more capable of 
developing the vocal organs and the faculty of speech, than the 
German method. It is looked upon with favor in this country, 
and has already been adopted in several of our asylums. 

Instruments to Assist the Hearing.—Nature is frequently 
assisted and improved by art. The practice of art, the mode of 
applying its principles, belongs properly to artists. Physicians 
are artists in many of their functions, but the public has not 
been educated sufficiently, yet, to accord them all their rights 
The public suffers from this disregard, and assuming judgment 
upon things of which it is ignorant, unwittingly increases the 
physician’s business. 

Striking illustrations of these statements are furnished by the 
numerous patients, suffering from functional disturbances and 
organic diseases of the eyes, caused by improperly fitted spectacles, 
who are constantly applying to the oculist for relief. 

Fitting spectacles involves so many nice questions in physio- 
logical optics, that neither the person most interested nor the so- 
scientific optician” ought to assume the responsibility of 









tain that it is just as reprehensible, and almost as perni- 
cious, for the deaf person or the shopkeeper to select an instru- 
t the hearing, 

The auditory apparatus of mankind was not cast in a common 
mould, and no two cases of aural disease present the same char- 
acteristics. It is, therefore, necessary for the good of the patient, 
that the aurist should decide what instrument is best adapted to 
his case. The aural surgeon should find out by proper tests the 
amount of hearing power that remains after the resources of treat- 
ment have been exhausted. He should notice the length of the 
external auditory canal, its diameter at different depths, its curves 
and pockets, and the state of its dermic lining and glands. The 
two ears should be compared, the reaction of the auditory nerves 
to the tuning-fork noticed, and the probability of improvement 





506 THE HUMAN EAR AND ITS DISEASES. 


This appliance and the cornet had better be removed and left 
in a cup of water during the night, as constant use irritates the 
canal and often renders them unbearable. 

The artificial membrana tympani is adapted to some cases of 
relaxed or contracted and depressed drum-head, perforation or 
destruction of it, and absence of one or more of the ossicles. It 
is an excellent protective of an exposed middle ear, occasionally 
favors reparation of the natural drum-head, and greatly improves 


the hearing. 
Fro. 126, 


@ é e 
6. TRMANRCOANY, 
CoRNETS AND ARTIFICIAL DRUM-READ. 





2. Cornets.—These are little funnel-shaped instruments with 
oddly contorted mouths. The ear-piece is made to fit the external 
auditory canal, and the mouth rests in the concha against the auri- 
ele. They are made of silver to resist corrosion, and should be 
made to order to fit individual cases. The wearer can introduce 
and remove them easily, and this is fortunate because they re- 
quire cleaning frequently. Cornets assist the hearing by keeping 
the meatus open and the canal straight. ‘Chey are useful when 
the meatus is relaxed as in old age, the canal is unusually crooked 
or narrowed by malformation, cicatricial contraction, periosteal 
thickening or osseous growths. 





Fie. 127. 
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ARTIFICIAL AURICLES. 


3. ARTIFICIAL AURICLES are made of vulcanite or metal, in 
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the shape of a whorl with one side flattened, and have an ear- 
Piece projecting from the inside. They are made rights «nd lefts, 
one for each ear, and are united by an adjustable spring which 
passes over the crown of the head. 

They fit closely to the anterior surface of the auricle, the mouth. 
piece is pointed forward and upward, and they can be easily con- 
cealed by ladies who dress their hair low in the old-fashioned way. 

The instrument is very handy and useful for moderately deaf 
persons, who are obliged to hear and converse a great deal every 
day. 

4. Tie Conversation TuRE is composed of an ear-piece to 
fit into the external canal, a mouth-piece of hard rubber, two 
inches in diameter, and a tube a yard long connecting these, made 


Fia. 128. 
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CoNVERSATION TUBE. 


of a spiral wire, covered with rubber, and overspun with silk. 
Sometimes the tube is made much longer, so that the mouth-piece 
can be passed around a circle and general conversation carried on 
without any one leaving his seat. 

This instrument is much less clumay than: the trumpet, does 
not attract so much attention, and can be snugly stowed away in 
the pocket. It is an efficient aid to hearing a single voice close 
by, but does not transmit sound as well as a full faring car 


trumpet. 
Fra. 129. 


— 
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CANE. 








5. Ear Trumpets are manufactured of many shapes and sizes. 
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The mouth is made according to various patterns, In some 
instruments, it forms a slightly expanding handle for the cane- 
neck, and is fixed at right angles to it; in others, it consists of 
the prolonged neck, terminating in an obliquely cut lip; again, 


Fig. 133. 





TELESCOPE 


there is a well-marked, bell-shaped end, continuing in a right 
line with the neck, or forming a curve more or less pronounced ; 
and, lastly, it is made in the shape of a flaring cup, with the 






1. TEMAANEDO. IX 
‘TRUMPET. 


mouth closed by a perforated plate, and the bottom like a para- 
bolic curve to reflect sound vibrations into the end of the neck, 
which perforates the side and bends towards it. 


Fie, 135. 


6 TEMANIHS.C0.NX. 
Dreper. 


These different shapes are called the cane, the cone, the horn, 
the bugle, the telescope, the trumpet, and the dipper ear tram- 
pets. They vary as much in power as in shape; the greater the 
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expansion of the mouth, and the larger the instrument, the better 
are vibrations of sound heard. The bugle is most agreeable 
for persons~of delicate organization with rather sensitive ears. 
The horn is adapted to persons of coarser constitution and insen- 
sitive ears. The dipper is best for very deaf persons, who cannot 
hear well with the other kinds, and it is particularly valuable for 
use at concerts and publie lectures. 
Directions how to hold a trumpet would be superfluous. 


Fie. 136. 
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6. THE AUDIPHONE was invented by R. S. Rhodes, of Chi- 
cago, Ill., an able and honest publisher, who had been quite deaf 
for twenty years. He happened one day to place his watch be- 
tween his teeth, and was surprised at the clearness with which he 
heard its ticking. He seized immediately upon the idea of con- 
structing an instrument to assist the hearing by application to 
the teeth. His experiments led him finally to adopt and patent 
an instrument of vulcanite, shaped nearly like a quadrangle with 
rounded corners, and with a handle in the middle of the base, the 
whole having much the appearance of a fan. Four silk cords are 
fastened at the upper border, then united about half way towards 
the handle with a double cord, which is drawn tight and fastened 
under a wedge in the handle, so as to curve the fan towards the 
base. This constitutes the single audiphone. 

A double instrument of the same general shape is now offered. 
It has two similar and parallel disks, with their bases united and 
inserted in the handle, ‘The upper edges are notched and sep- 
arated about a quarter of an ineh by a row of beads. Whea in 
position, the voice of the holder vibrates between the disks and 
the sounds return intensified to the tecth. This makes the double 
audiphone more valuable than the single one as a means for the 
self-education of mutes. 
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When the audiphone is curved towards the base by drawing 
and securing the silk cords, it is taken by the handle, the convex 
surface turned outwards, the upper edge pressed firmly against 
the upper incisor or other teeth, and it is ready for use. Mr. 
Rhodes says: “ Experience will regulate the exact tension needed 


Fig. 137, 





Tur AupipHone ApsusTED. 


for each person, and that necessary for different voices, music, 
distant speaking, ete. The audiphonc is adjusted to suit sound, 
as an opera glass is focussed to suit distance.” The vibrations 
which constitute sound impinge upon the convex disk, are trans- 
mitted to the teeth, the bones of the face, and base of the skull, 
and through these to the auditory nerve. When the Eustachian 
tubes are easily opened, some sound reaches the labyrinth through 
them. The audiphone is best adapted to cases of severe deafness, 
depending upon middle ear disease, in which the internal ear and 
auditory nerve are normal or nearly in a normal condition. 

The audiphone docs not attract so much attention as an ear 
trumpet, as many persons suppose it is a black fan, and when not 
in use it can be hung by a loop to a button inside the coat. 

I have examined the evidence presented in favor of this inven- 
tion, have read the reports of well-known and honorable business 
men, of physicians of prominence, of superintendents of asylums 
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tary effort is probably made with the trumpet in all cases, though 
the tympanic muscles be much hampered or even destroyed by 
disease, 

The audiphone and dentaphone have the merit of relieving the 
patient from this voluntary effort, the muscular strain, and the 
consequent fatigue, by transmitting sound to the auditory nerve 
through rigid parts which cannot be accommodated. 

The patient hears passively, as he sees at a distance without 
accommodating when his eyes are emmetropic. This superiority 
of the new inventions over the auricular instruments is so impor- 
tant, that they should have the preference whenever possible. 

Dr. Knapp has made some comparative experiments with the 
dipper trumpet and audiphone upon very deaf persons. He asserts 
that the trumpet increases the hearing more than the audiphone, 
and gives the latter faint praise.* The duration of the improved 
hearing in cach case ought to have been considered, because as 
trumpets do and osteuphones do not cause aural fatigue, the dura- 
tion of hearing by the former should be shorter than by the latter. 

The different notes of a piano are generally heard readily by 
very deaf persons through the audiphone and dentaphone. The 
handle of the instrument may be rested at first upon a piano, 
and, as the patient becomes accustomed to the new sensation, he 
may withdraw farther and farther from the instrument. 

‘A majority of those who know the sounds of spoken lan- 
gage distinguish words readily. Mutes and others, who do not 
know how words should sound, often hear them, but do not ree- 
ognize them, Very deaf’ persons hear words imperfectly, and 
must learn to recognize them shorn of their labials and aspirates. 

Regular systematic training is necessary to enable very deaf 
persons to understand with these instruments. It is advisable to 
have some one read aloud at first, while the listener is shown 
what words are being read. In this way he will soon learn to 
recognize spoken language. 

Mutes with some degree of hearing can learn to speak by re- 
peating, with the instrument against the teeth, the sounds of 
letters and words uttered by the teacher. A mute who has 





* Archives of Otology, New York, 1880. 
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never heard has no idea of the meaning of sound words. He 
may be able to read and write, understand what is said by watch- 
ing the speaker's lips, and, even, speak in the mechanical way 
taught in some asylums, yet, not be able to connect the sounds he 
utters or those he hears from others, with the printed characters 
which represent them in every language. 

The audiphone or dentaphone will enable him to connect visi- 
ble with articulate language, and persistent practice will rescue 
him from that unhappy band of persons, whose afflictions are re- 
garded by some individuals as reproaches to our art, and by 
others as direct visitations of God. 





Fis. 


INDEX. 


A. 


Abscess, cerebral, 298 
of the external ear, 138 
treatment of, 139 
Post-pharyngeal, 832 
Act of hearing, 75 
Acometer, testing the hearing by the, 


Acute dermatitis of the external audi- 
tory canal, 164 
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treatment of, 406 
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of Toynbee’s artificial membrana 
tympani, 277 
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Atrophy of the membrana tympani, 
200 


\ 
| treatment of, 201 
! Audiphone, the, 510, 511 
| Auditory nerve filaments, foramina of 
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' treatment of, 150 
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defective development of the, 124 
eczema of the, 130 
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Auscultation tube, 102 |Chronic inflammation of the tympa- 
Auscultatory catheterization, 116 num, treatment of, 434 
nasal catarrh, 321 
treatment of, 379 
B. pharyngitis, 327 
treatment of, 413 
Batrachians, organ of hearing in, 12 | “  purnlent inflammation of the tym- 
Bellocq’s canula, 395 panum, 229 
Billings’s tonsillotome, 411 treatment of, 245 
Birds, organ of hearing in, 12 Ciliated cells of the organ of Corti, 56 
Blake's middle ear syringe, 442 Cleansing the ear, 94 
mirror, 88 ‘instruments for, 95 
Bougies, 118 Cleborne's tongue spatula and spray 
Bowl, ear, 99 ratus, 371 
Brenner's electric formals, 467 Cockle, the, 49 
Brunton’s otoscope, 8 Cochlear Aquedact 54,61 
Brnshes, Wagner's iandle and, 391 | canal, divisions of the, 54 
Butler’s inhaler, 421 | duct, 55 
wees logy of the, 73 
! ology of the, 
c | orspiral canal, 50 
| -ventels, 60 
Caisson disease, 189 | walls, 73 
Canalis reuniens, 52 Cerlenterate radiates with special sense 
iralis modioli, 61 organs, 10 
Canula, Bellocq’s, 395 Color of the membrana tympani, 23 
nasal polypus, 403 Comedones of the auricle, 143 
Carcinoma in the tympanum, 288 treatment of, 148 
Caries of the temporal bone, 305 Comparative anatomy, 9 
treatment of, 309 Compressed air, injury of membrane 
Catarrhal inflammation of the tube and | — from, 189 
tympanum, 316 Concha, 14 
Catheter, examination with the Eusta- Conenssions, injuries of the membrans 
chian, 111 tympani from, 190 
holder, Bonnafont’s, 117 ' Conversation tube, 507 
Catheterization, anseultatory, 117 
Causes of eur disease, 120 








Cerebral abscess, 293 Corti, organ of, 53 
aurface of the temporal bone, 64 | Coryza, 319 


Ceramen, 68 “treatment of, 366 
Ceruminosis, 159 hare drum-head, application of, 276 
treatment of, 161 holder, 95 
Cholesteatoma of the membrana tym- Cribriform spots of the vestibule, 59 
pani, 206 + Crees acustica, 43 
Cholesteatoma of the tympanum, 287 |” spiralis, 52 





Chorda tympani nerve, vestibuli, 44 
Chronic adenoid dermatitis of the ex-| Cupola, 54 

ternal auditory canal, 172 ! D. 

treatment of, 173 
of the external auditory | Deaf-rmutism, 497 
treatment of, 501 

nat "of 170 Defective development of the auricle, 
jon of the Eustachian, 124 
Definition of sound, 68 
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inflammation of the Eustachian Depressors, tongue, 108 
tube and tympanum, 316 | Diagnosis of ear disease, 121 

general treatment of, 364 | Direction of sound, 75 

inflammation of the tympanum, of the external auditory canal, 15 
339 Divisions of the cochlear canal, 54 
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Douche, siphon, 385 
Drum, the, or middle ear, 19 
Drum-head, 20 

Toynbee’s artificial, 505 
Ductus cochlearis, 52, 55 
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Ear, auscultation and inflation of the,101 
owl, 
cleansing the, 94 
disease, causes of, 120 
diagnosis of, 121 
symptoms of, 119 
treatment of, 122 
examination of the, 78 
extrinsic muscles of the, 14 
‘intrinsic muscles of the, 14 
lobule of the, 14 
physiology of the, 66 
specula, 85 
spoon and hook, 95 
spont, 99 
stones, 49 
syringes, 96 
syringing the, 98 
the human, 13 
the infant’s, 65 
the internal, 473 
Ear trumpets, 507 
Echinoderm radiates with ocelli, 10 
Eczema of the auricle, 130 
treatment of, 132 
Eminentia stapedii, or pyramid, 28 


Enchondromata of the external ear, 144! 


treatment of, 144 
Endolymph, 49 
physiology of the, 74 
Enlarged tonsils, 326 
treatment of, 409 
Entotic test of hearing, 119 
Electric currents, qualities of, 464 
formula, Brenner's, 467 
Electricity in aural disease, 458, 470 
method of application of, 466 
Electrization, symptoms of aural, 467 
Electrodes, 463 
Epithelium of the membranous laby- 
rinth, 48 
Epithelioma in the tympanum, 288 
‘of the membrana tympani, 
Epitheliomata of the external ear, 147 
treatment of, 147 
Equilibrium, sense of, 74 
Erysipelas of the auricle, 128 
treatment of, 128 
Erythema of the auricle, 127 
treatment of, 128 
Eustachian catheter, examination with 
the, LIL 
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Eustachian tube, the, 36 
catarrhal inflanmation of the, 


6 
chronic inflammation of the, 
333, 


muscles of the, 38 
nerves of the, 42 
physiology of the, 72 
vessels of the, 40 
j Examination of the ear, 78 
| naso-pharynx, 107 
nose, 110 
throat, 106 
with the Eustachian catheter, 111 
Exostoses in the tympanum, 288 
treatment of, 291 
Exostosis of the external’ auditory ca- 
nal, 181 
treatmentof, 183 
Explorer, Toynbee’s, 117 
External auditory canal, acute derma- 
titis of the, 164 
chronic dermatitis ofthe, 
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hlegmionous inflamma. 
Pition of the, 178 
physiology of the, 68 
meatus, 15 
ear, abscess of the, 138 
anthrax of the, 136 
enchondromuta ofthe, 144 
epitheliomata of the, 147 
romata of the, 144 
furuncles of the, 134 
glands of the, 16 
injuries of the, 148 
malformation of the, 123 
nerves of the, 18 
sarcomata of the, 145 
sebaceous cysts of the, 143 
simple and cavernons an- 
glomata of the, 140 
akin diseases of the, 133 
skin of the, 16 
sympathetic nerves of 
the, 19 
vessels of the, 16 
Extrinsic mnecles of the ear, 14 
\ Eyelet and forceps, Politzer’a, 441 





F. 

Face and neck, vertical section of the, 
384 

Facial nerve, 24, 42, 61 
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Facial nerve filaments in the tym- 
* panum, 35 
paralysis of the, 291 
Fahnestock’s tonsillotome, 411 
Fallopian aqueduct, 58 
Fauvel’s forceps, 405, 
Fibromas in the tympanum, 282 
Fibromata of the external ear, 144 
treatment of, 145 
Fishes, organ of hearing in, 11 
Fixator basis stapedis muscle, 33 
physiology of the, 70 
Foot-plate of the stapes, 31 
popes. rotundum, or round window, 
ovale, or oval window, 27 
Foramina of the internal auditory 
nerve filaments, 59 
Forceps, angular ear, 95 
‘auvel’s, 405 
Lewenberg’s curved cutting, 408 
‘angular cntting, 408 
Noyes’s polypus, 406 
Pomeroy’s ear, 96 
Simrock's, 405 
Tiemann’s flexible throat, 405 
Forehead mirror, or otoscope, 82 
Foreign bodies in the external auditory 
canal, 150 
treatment of, 155. 
Fountain ear syringe, 96 
Fracture of the auditory process, 149 
treatment of, 150 
Frankel’s nasal speculum, 110 
Frostbitten auricles, 130 
treatment of, 130 
Furuncles of the external ear, 134 
treatment of, 134 
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Galvano-faradic apparatus, 460 
General definition of un organ of hear- 
i i 
General treatment of chronic inflam- 
mation of the tube and tympanum, 
364 
Glands of the external ear, 16 
pharynx, 40 
Granger's sponge-holder, 392 
Granular Hac engiois 332 
treatment of, 418 
Green's tenotome, 447 | 
Gruber’s tenotome, 447 
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Habenula perforata, 52 


| Infant's ear, th 
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Hairs of the external meatus, physiol- 
ogy of the, 68 
Hand mirror, or otoscope, 81 
Hard-rubber ear syringe, 97 
Harmonics and overtones, 73 
Hassenstine’s otoscope, 83 
Hearing, the act of, 75 
Helicotrema, 52 
Hemorrhages in the membrana tym- 
pani, 205 
treatment of, 206 
Holder, the cotton, 95 
Human ear, 13 
Hypereemia of the internal ear, 478 
treatment of, 480 
membrana tympani, 196 
treatment of, 197 
Hypertrophic pharyngitis, 328 
treatment of, 414 
Hypertrophy of the auricle, 124 
membrana tympani, 202 
treatment of, 204 








y 


Mluminating the ear, 84 
Incision of the tonsil, 379 
Inconstant battery, 459 
Incus, the, 30 
ligaments of the, 30 
65 
inflation of the, 106 
Inflammation of the Eustachian tube, 
chronic, 333 
Inflammation of the Eustachian tube 
and tympanum, catarrhal, 316 
Inflammation of the Eustachian tube 
and tympanum, chronic, 316 
Inflammation of the labyrinth, 481 
treatment of, 493 
tympanum, acute, 215 
chronic, 339 
chronic purulent, 
Inflation and auscultation of the ear, 101 
hy Politzer's air-bag, 101 
by Valsalva's method, 104 
of the infant's ear, 106 
vertigo after, 106 
or helicotrema of the 
organ of Corti, 51 
Inhaler, Butler's, 421 
nozzle, 421 
Injuries of the external ear, 148 
treatment of, 148 
membrana tympani, 188 
from compressed air, 
189 
from concussion, 190 
treatment of, 195 
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INDEX. 


Instruments for cleansing the ear, 95 
to assist the hearing, 504 
Intensity, or loudness of sound, 68 
Tnterlamellar abscess of the membrana 
tympani, 199 
Internal auditory artery, 60 
meatus, 58 
nerve, 62 
physiology of the, 75 
ear, 43, 473 
‘anemia of the, 474 
hyperemia of the, 478 
vessels of the, 60 
vestibule of the, 44 
Internal pterygoid muscle, 40 
Intrinsic muscles of the ear, 14 
Tnvettehrates; organ of hearing in the, 


position of the otic capsule in the, 
11 


J. 


Tacobson’s nerve, 34, 43 


K. 


Knapp’s ear specula, 86 

Knight's atomizer, 369 

Kramer's bivalve speculum, 87 
ear syringe, 97 


L. 


Labyrinth, osseous, 44 
membranous, 47 
inflammation of the, 481 

Lamina denticulata, 52 
spiralis oases, 31 

membranacea, 52 

Laryngeal lancet, Tobold’s, 428 

Larynx, the, 429 

Laxator tympani (muscle ?), 32 

physiology of the, 70 

Levator palati muscle, 38 

Ligaments of the anricle, 14 





Ligamentum spirale, 52 
Light triangle, or cone of light, 23 
Lining of the tympanum, 33 

Lobule of the ear, 14 

Leewenberg’s carved entting forceps, 


angular cutting forceps, 408 

Loudness, or intensity of sound, 68 

Lymphatics of the tympanum andj 
thian tube, 41 
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Lymph currents, movements of, 74, 75 
Lymph spaces and lymphatics of the 
internal ear, 61 


M. 


Macula acustica, 48 
cribrosa inferior, 45 
media, 45 
posterior, 45 
jperior, 45 
Malformation of the external ear, 123 
Malformed auricle, 124 
Malleus, the, 29 
ligaments of the, 29 
Mammalia, organ of hearing in, 12 
Mastoid cells, physiology of the, 71 
disease, 3 
treatment of, 299 
process, 24 
Measures, metric and English, com- 
pared, 30 
Meatus auditorius externns, 15 
internus, 58 
external 


tory, 15 
internal auditory, 58 
Membrana basilaris, 82 
reticularis, 57 
tectoria, 52 
tympani, 20 
appearance of the, 186 
rophy of the, 200 
cholesteatoma of the, 206 
color of the, 23 
epithelioma of the, 206 
hemorrhage in the, 205 
hyperenle of the, 196 
trophy of the, 202 
jammation of the, 197 
injuries of the, 188 
interlamellar abscess of the, 
v9 














nerves of the, 24 
operations upon the, 437 
perforation of the, 93 
siology of the, 69 
Fuptare he 1 
secundaria, 
the arigcial 27 
tubercle of the, 206 
vessels of the, 23 
vestibuli, 52 
Membrane of Reissner, 52 
of the foramen ovale, 27 
rotundum, 27 
Shrapnell’s, 22 
the tympanic, 20 
Membranous labyrinth, 47 
epithelium of the, 48 











34 


522 


‘Membranons semicircular canals, 47 
spiral lamina, 52 

Ménidre’s disease, 487 

Meningitis, 297 

Methods of applying electricity, 466 

Metric and English meusures com- 





pared, 30 
Microtia, 123 
Middle ear mirror, Blake’s, 88 
‘or tympanum, 19 


Millimeters and lines compared, 30 

Mirror, Blake's middle ear, 88 

Mirrors, rhinoscopic, 107 

Modiolus, 50 

Molluscs with sense capsules, 11 

Motor nerves in the tympanum, 71 

Mouth of the Eustachian tube, 37 

Movement of lymph enrrents, 74, 75 
of the round membrane, 70 

stapes, 70 
Mucous membrane of the tympanum, 


hysiology of the. 71 
polypi in'the tympanum, 282 
Mascle, fixator basis stapedis, 33 
laxator tympani (?), 32 
stapediua, 32 
tensor tympani, 26, 32 
Muscles of the auricle, 14 
Eustachian tube, 38 
tympanum, 32 
Music, 68 
Myringitis, 197 
treatment of, 199 
Myxomas in the tympanum, 282 


N. 


Nares, the posterior, 382 
Nasal catarrh, chronic, 321 
treatment of, 379 
Nasal polypus canula, 403 
Naso-pharynx, adenoid tumors in, 324 
examination of the, 107 
Nerve, auricularus magnus, 19 
auiriculo-temporal, 18 
cochlear, 63 
chorda tympani, 35, 71 
facial, 61 
filaments in the tympanum, 35 
internal anditory 















physiology of the, 75 
occipitalis minor, 19 
nricular, 18 


branch ‘of the glosso- 


Nerves of the Eustachian tube, 42 
external ear, 18 


INDEX. 


Nerves of the internal auditory mea- 


tus, 
membrana tympani, 24 
tympanum, 34 
Nervous system decentralized, 9 
irst in radiates, 10 
not demonstrable in ameba, 9 
Newman's atomizer, 370 
Noise, 68 
Nose, Polypus in the, 825 
Noyes's polypus forceps, 406 





oO. 





Objective sounds, 76 
Ocelli in echinoderm radiates, 10 
homologous with internal ear of 
vertebrates, 11 
Occipitalis minor nerve, 19 
Openings of semicircular canals into 
the vestibule, 44 
Operations upon the membrana tym- 
pani, 437 
Organ of Corti, 55 
hhysiology of the, 73 
hearing, general definition 
of an, 11 
in batrachians, 12 
birds, 12 
fishes, 11 
invertebrates, 11 
mammals, 12 
reptiles, 12 
vertebrates, 11 
Osseous semicircular canals, 45 
spiral lamina, 51 
Ossicles of the a 





28 
iology of the, 69 
Osteo:periostitis and exostosis of ex- 
ternal auditory canal, 181 
treatment of, 183 
Otalgia, 207 
treatment of, 208 
Other tumors of the auricle, 143 





| Othematomata of the auricle, 142 


treatment of, 142 
Otic capsule, 11 
position of, in invertebrates, 11 
vertebrates, 12 
Otic ganglion, 34, 42 
Otoconia, 49 
iths, 11 





Otoscopes, 81 
Otoscope, or hand mirror, 81 
forehead, 82 
Brunton’s, 8&3 
Hascenstine’s, 83 








Oval window, or foramen ovale, 27 


INDEX. 


Oval window membrane, 27 
anf tZtiology of the, 70 
Overtones and harmonics, 73 


P. 


Palato-pharrngens muscle, 39 
Paralysis of the facial nerve, 291 
treatment of, 293 
Perforations of the tnembrans tympani, 
Perfume atomizer, 369 
Perilymph, 47, 55 
physiology of the, 74 
Pharyngeal constrictor muscles, 39 
tonsil, 40 
plexus of nerves, 43 
Pharyngitis, acute, 319 
treatment of, 369 
atrophic, 32+ 
treatment of, 416 
chronic, 327 
treatment of, 413 
granular, 332 
treatment of, 418 
hypertrophic, 
treatment of, 414 
Pharvnx, glands of the, 40 
Phlebitis, 296 
Phlegmonous inflammation of the ex- 
ternal auditory canal, 176 














treatment of, 177 
Physiology of the auricle, 66 

cochlear nerve, 7: 

endolymph, 74 

ear, 66 

Enstachian tube, 72 

external auditory canal, 68 

fixator basis stapedis muscle, 


7 

hairy of the external auditory 
meatus, 68 
laxator tympani, 70 
mastoid cells, 71. 
membranous semicirenlar ca- 
nals and vestibule, 73 
organ of Corti, 73 
ossicles, 69 
otolithe, 74 
oval window membrane, 70 
perilymph, 74 
round window membrane, 70 
stapedius muscle, 70 
tensor tympani muscle, 69 
tympanic membrane, 69 
‘mucous membrane, 71 

vestibular nerve, 74 

Pillars of the organ of Corti, 57 

Pitch, or tone of sound, 68 
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Planum semilunare, 48 
Politzer’s air-bag, 101 
eyelet and forceps, 441 


Polypus in the nose, 333 
\ 


treatment of, 401 
Polypus in the tympanum, 280 
treatment of, 283 

Pomeroy's ear forceps, 96 
Posterior nares, 382 

auricular nerve, 18 
Post nasal syringe, 382 

‘ost-pharyngeal abscess, 332 
Powe es of the tympanum, 22 
Powder-blower, Tiemann’s, 393 
Sexton's, 393 

Promontory, the, 26 
Processus cochleariformis, 36 
Protozon, 9 

with special sense organs, 10 
Pyemia, 297 
Pyramid, or eminentia stapedii, 28 











Q 


Qualities of the electric currents, 464 
Quality of suund, 68 


R 


Recemus enchlearis, 45 
ellipticus, 4 
sphericus, 





Reptiles, orga ot hearing i in, 12 

Resonator of sonnd, the auricle a, 67 

Reversible atomizer, 370 

Rhinoscopic mirror, 107 

Richardson's atomizer, 370 

Rings and phalungesof Corti’s organ, 57 
‘ound membrane, movements of the, 70 

Round window, or foramen rotundum, 





27 
membrane, physiology of the, 
i 
Rudimentary auricles, 123 


8. 


Saccules of the vestibule, 48 
Saceulus rotundus, 48 
Sarcoma in the tympanum, 288 
Sarcomata of the external ear, 145 
treatment of, 146 
Scala tympani, B4 
vewtibuli, 54 
Scissors, Simrock’s aural, 440 
uvula, 414 





Sebaceous cysts, 143 
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Sebaceous cysts, treatment of, 143 
Semicircular canals, the, 45 
ampalle of, 47 
membranous, 47 
physiology of the, 73 
openings of the, 44 
osseous, 45 
Sense capsules in lower forms of ani- 
mals, 10 
pigmented in molluscs and 
articulates, 11 
of equilibrium, 74 
Sensitive nerves in the tympanum, 71 
Sexton’s powder-blower, 393 
Shrapnell's membrane, 22 
Siogle’s pneumatic specalum, 87 
Sight and hearing not differentiated in 
lower forms, 10 
Simrock’s aural scissors, 440 
forceps, 405 
Siphon douche, 385 
Skin disenses of the external ear, 133 
5 treatment of, 133 
of the external ear, 16 
Sound, definition of, 68 
direction of, 75 
intensity, or londness of, 68 
pitch, or tone of, 68 
quality of, «8 
ibrations of, 68 
siltation, 105 
76 
subjective, 76 
al Nense organs first in protozoa, 10 











nasal, 110 
Ive, 87 

°, 87 
ng, 86 


mier's bi 








ining spectlum, 86 
a, membranous, 53 
osseous, 

or cochle: 





canal, 5 
ranger’s, 392 


and tongue spatula, 








Stapedius nisele, 32 
physiology of the, 70 








INDEX. 


|Suleus spiralis externus, 55 
internus, 55 
Support cells of Corti’s organ, 57 
Sympathetic nerves of the external ear, 
1 
Symptoms of aural electrization, 467 
ear disease, 119 
Syringe, Blake’s middle ear, 443 
fountain, 96 
hard-rubber ear, 97 
Kramer's 97 | 
t-nasal, 
Gniveraal, 08 
Upson's tumor, 402 
Syringes, ear, 96 
Syringing the ear, 98 


T. 


Temporal bone, caries of the, 305 
cerebral surface of the, 64 
Tenotome, Green’s, 447 
Gruber’s, 447 
Weber-Liel’s, 445 
‘Tensor palati muscle, 38 
tympani muscle, 26, 32 
| physiology of the, 69 
| Testing the hearing by the acumeter, 94 
i tuning-fork, 91 
voice, 89 
watch, 89 
“Theory of vibrations, 71 
| Throat, examination of the, 106 
Thudichum’s nasal speculum, 110 











powder-blower, 393 
Tinnitus, 210 
treatment of, 213 
| Tobold’s apparatus for examining the 
throat, 109 
_Tobold’s laryngeal lancet, 428 
Tone, or pitch of sound, 68 
i Tongue depressors, 108 
spatula and spray apparatus, Cle- 
borne’s, 37 
Tonsilla phary 





Fahnestock’s, 411. 
Tophi of the auricle, 143 
treatment of, 144 
Toynbee’s artificial membrana ty 






explorer, 117 
Tragus, the, 13 
Treatment, general, of chronic inflam- 
\ mation of the tube and tympa- 
i num, 364 


INDEX. 


ear, 139 
acute dermatitis of the external 
anditory canal, 166 
inflammation of the tym- 
panum, 226 
pharyngitis, 369 
adenoid tumors, 406 : 
anemia of the internal ear, 475 , 
angionatn of the external, car, ' 
anthrax, 137 i 
atrophic pharyngitis, 416 : 
atrophy of the membrana tym- 
pani, 201 
carcinoma, 288 | 
caries of the temporal bone, 309 ; 
ceruminosis, 161 | 
cholesteatoma in the tympa- 
num, 288 
chronic adenoid dermatitis of 
the external auditory 
17: 














dermatitis of the external | 
auditory canal, 170 
inflammation of the Eusta- 
chian tube, 419 
inflammation of the tympa- } 
num, 434 | 
nasal catarrh, 379 
pharyngitis, 413 
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Treatment cf abscess of the external | Treatment of hyperemia of the inter- 


nal ear, 480 

hypertrophic pharyngitis, 414 

hypertrophy of the membrana 
tympani, 204 

inflammation of the labyrinth, 


493 
injuries of the external ear, 148 
membrana tympani, 
1 


mastoid disease, 299 

myringitis, 199 

nasal polypi, 401 

costeo-periostitis and exostosis of 
the external auditory canal, 


otalgia, 208 
othematomata of the auricle, 
142 





paralysis of the facial nerve, 293 

phlegmonous inflammation of 
the external auditory canal, 
177 


polypi in the tympanum, 283, 

sarcomata in the tympanum, 288 

sebaceous cysts of the external 
ear, 143 

skin ‘diseuses of the external 





tophi of the auricle, 144 


purulent inflammation of; Triangle, or cone of light, 23 


the tympanum, 245 


‘Trumpets, ear, 507 
comedones of the auricle, 143 
366 


, Tube, auscultation, 102 
Tubercle of the membrana tympani, 





06, 
| Pamors, other, in the tympanum, 247 


2 
eczema of the external ear, 132 


enlarged tonsils, 409 | Tani 


enchondromata of the external 
144g 
élioma in the tympanum, 
288 





of the external ear, 147 
erysipelas of the auricle, 12 
erythema of the auricle, 
exostoves in the tympanum, 291 





vascular, of the external ear, 140 


ing-fork, testing the hearing by 
the, 91 
Tympanic artery, 23 


branch of ‘the gloseo-pharyngeal 
nerve, 34 
membrane, 20 
physiology of the, 69 
plexue of nerves, 35 
scala, 54 


foreign bodies in_the external Tympanim, acute inflammation of the, 
215 


auditory canal, 155 

fibromata of the external ear, 145 

fracture of the anditory process, 
150 


frostbitten auricles, 130 
faunclen of the external ear, 


aolar pharyngitis, 418 
femorrheges Ya the membrans 
tympani, 206 
hyperemia of the menbrn| 


tympani, 197 


carcinoma and sarcoma in the, 288 

catarrhal inflammation of the, 316 

cholesteatoma in the, 287 

chronic inflammation of the, 339 
purulent inflammation of the, 





epithelioma in the, 288 
exoatones'in the, 288 

facial nerve filaments in the, 35 
fibromas in the, 282 

ing of the, 33 
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‘Tympanum, mucous membrane of the, |V 


ip i in the, 282 
muscles of the, 33 
myxoma in the, 282 
nerves of the, 34, 42 
or middle ear, 19 
other tumors in the, 287 
polypi in the, 280 
patches in the, 22 





walls of the, 19, 24, 28 


U. 


Ultimate filaments of the cochlear 
nerve, 63 
of the vestibular nerve, 63 
Universal syringe, 98 
Upson's tumor syringe, 402 
Utriculue, 48 
Uvula scissors, 414 


v. 


Valsalva’s method of inflation, 104 
moular. tumors of the external ear, 
0 
Veins of the cochlea, 60 
of the labyrinth, 60 
Vertebrates, organ of hearing 
‘ition of the otic capsule i 





Vertical section of the fuve and neck, | 
384 





INDEX. 


after inflation, 106 
Vessels of the Eustachian tube, 40 
of the external ear, 16 
of the internal ear, 60 


of the membrana tympani, 23 
of the tympanum, 38 
Veutibalar uct, 45 
n  Bbysislogy of the, 74 
saccales, 48 
scala, 54 
vessels, 60 


Vestibul branous, physiology of 
ie physiology 


Vestibule of the internal ear, 44 
Vibrations of sound, 68 

theory of, 71 
Voice, testing the hearing by the, 89 


Ww. 


‘Wagner’s handle and brushes, 391 
Walls of the cochlea, 73 

of the tympannim, 19, 24, 26 
Wate, eae the 


hearing by the, 





! Zanfal’s tubular speculum, 111 


Zona arcuata, 55 
dentienkata, 55 
pectinata, 55 
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ing the matter in hand, snd we have never read a medical work which would more quickly 
lead us to give it author our confidence in bis ministrations. This is always the comee- 
quence of hunest and earnest and inchsive scholarship, and this author is estitled to his 
ta Obecrver. 


wed." —Dr, S.A. Somes im American 
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